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Bearing Failure: How to Prevent It 
Special Section: ideas from the 
Machine Tool Exposition 


Read by 40,000 men who specify power transmission products 


for original equipment and in-plant applications 





A NEW LINE OF 


ANNOUNCING Fractional Horsepower 


ARMATURE 
HUB 


ARMATURE 
RETURN 
SPRING 


ARMATURE 


If you’re now using mechanical brakes 
or clutches, Haydon makes the oper- 
ating advantages of electrical types 
available, at a practical price. If you’re 
already using electrical clutches or 
brakes, Haydon offers you improved 
performance plus substantial savings. 
Write today for data sheets. 


TIMING MOTORS 
TIME AND TORQUE CONTROLS 
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ELECTRIC BRAKES 


and CLUTCHES 


offering you — 


HIGHER TORQUE PER UNIT SIZE THAN OTHER 
COMPARABLE MODELS 
HIGH QUALITY AND PERFORMANCE AT LOW COST 


These important advantages in both price and performance 
are the results of Haydon’s manufacturing know-how — 
plus development and use of improved magnetic materials. 


Precision Haydon fractional horsepower electric brakes, 
clutches and clutch couplings are produced in two sizes: .875” 
diameter with 2 lb-in torque, and 1.725” diameter with 10 Ib-in 
torque. Brakes and clutches are supplied at 28 volts or 90 volts 
standard. Control units are available. Additional sizes are under 
development and will soon be available. 


DIVISION OF GENERAL 
TIME CORPORATION 


3333 EAST ELM STREET 
TORRINGTON, CONNECTICUT 








THE maurey LINE 


IKE a OME FUN KING. . | wcvoes me oe 


= maurey “ 
(' rives FHP and Multiple 


keep power 
producing at the 
pay-off point reanetinin 


THAT'S RIGHT 
FOR YOU 


Home Run Kings get extra power into 
run production, regularly. Maurey 
Drives get full power into production 
runs, continuously. That is how 
Home Run Kings and Maurey 
Drives pay off big wherever they go 
to bat. \ 
The Maurey organization concen- Wading aes 
trates its engineering, research, man- 
ufacturing and service facilities on —c_ 
providing the most complete and ef- 
fective power transmission line avail- 
able today. FHP and Multiple V-Belt 
Drives, Super Wedge Drives that save 
vital space and weight; compact Pos- 
i itive Drives; Variable Speed Drives 
@ and Roller Chain Drives . .. Maurey 
offers them all. That is why when a 
} Maurey Power Transmission Man 
studies your drive problem, no 
type of drive is exempt from con- 
sideration, and why the advan- 
tages of all are fully studied in Votuble Sesed Tes 
relation to your particular need. 
Experienced Maurey Field 
Engineers are at your service. 
Maurey Catalogs and Manuals 
are yours on request. Write 


Th maure or phone for information. 
e name on 4 * 





sheaves, sprockets, belts or 
chains guarantees top per- 


formance, and trouble-free 
horsepower hours. r) or & 
@<® 
Sprockets, 
MANUFACTURING CORPORATION 
2907-23 South Wabash Avenue, Chicago 16, Ill. 
Telephone: DAnube 6-515] 


FAST SERVICE FROM THESE MAUREY WAREHOUSES 
CLEVELAND: 3200 Lakeside Avenue, Phone: MAin 1-9471 
KANSAS CITY, Mo., 1728 Walnut, Phone: BA/timore 1-3330 
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Fast Delivery 


on Custom 


Requirements 


Helical Speed Reducers 


Single - Double 


You get fast action when 
you come to Horsburgh & 
Scott with your speed 
reducer and gearing prob- 
lems. 


We are able to meet your 
specifications—or design and 
build to your specific needs— 
products of highest quality, 
backed by the experience and 
reputation of many years as 
leaders in the gearing field. 


aa 7 


Bal oli-mad-tolekonatola 


Maintaining one of the largest 
stocks of patterns and blanks. . . 
special equipment and _ special 
tooling— much of it designed and 
built in our own plant—enables 
us to engineer and produce a wide 

range of custom gearing 
and transmission require- 
ments, economically and 
practically as fast as you can 
obtain them from stock sources. 


Overall design conforms to 
AGMA specifications 


Write for details on wide size and 
capacity range of H&S Speed 
Reducers— Helical, Herringbone, 
Worm Gear and combinations. 


e HORSBURGH ¢ SCOTT CO. 


5112 Hamilton Avenue * 


Cleveland 14, Ohio 
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V-BELTS; shorter, interrupted strength member 


“MORE USE PER DOLLAR" 


Poly-V Beit is a single unit with even, uniform 
POLY-V; continuous strength member pull. Uninterrupted strength member gives 
much higher hp capacity per inch of drive 


— — — Snel width. No belt drive delivers as much power 
in the same space as Poly-V! 


THIS R/M POLY-WV’ DRIVE 
OUTLASTED V-BELTS 8-1! 





V-belts were replaced every six months on this gas pump drive in a southern chemical 
plant—until the company converted to R/M’s patented Poly-V Drive. The single 
Poly-V Belt pictured above has been in operation for over 4 years on a barium 
process operation. Four years for the R/M Poly-V Drive versus 6 months for an 
ordinary V-belt drive! The savings and advantages to production are obvious. 

R/M Poly-V Drive solves difficult drive problems wherever heavy duty power 
transmission is required. Single unit design permits narrower Poly-V sheaves to 
deliver equal power in a much smaller space or much more power in the same space 
as a V-belt drive! The drive runs smoother because there’s no sinking of belt in 
sheave grooves. Belt speed ratios remain constant from no load to full load for uniform 
power delivery—with less wear on belts and sheaves. V-belt “length matching” 
problems are completely eliminated ... and just two belt cross sections meet every 
heavy duty requirement. Let an R/M representative show you other advantages of 
converting to R/M Poly-V Drive. Write for Bulletin M141. 


When You Change Drives, Convert to Poly-V and Be Sure! 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
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@ More Power—Less Space 


©@ Eliminates “Matching” 
Problems 


© Maintains Groove Shape 
@ Assures Constant 

Speed Ratios 
@ Longer Belt and 

Sheave Life 


@ Cooler, Smoother 
Running auiore 
ENGINEERED 
RUBBER 
PRODUCTS 
... MORE USE 
PER DOLLAR 


3 
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FEATURES ROTARY SHAFT SEALS 





REDESIGNED DRIVE, MOTOR MOUNT GIVE LOW-MAINTENANCE 
OPERATION 





POWER TRANSMISSION IDEAS FROM THE MACHINE TOOL EXPOSITION 


O-RING DRIVE TRANSMITS POWER SMOOTHLY 





TAPE-CONTROLLED JIG BORER HAS V-BELT SPINDLE DRIVE 





LOW-MAINTENANCE BELT DRIVE IS SIMPLE AND EFFICIENT 





VARIABLE-SPEED DRIVE HELPS BOOST PRODUCTION 





INTERLOCKED CONTROLS GIVE MOTORIZED RAM VERSATILITY 


ONE CLUTCH, ONE MOTOR GIVE FOUR SPEEDS 





CLUTCH COMBINATIONS CHANGE SPINDLE SPEEDS 





INFINITELY VARIABLE SPEED BY BELT OR DIRECT DRIVE 





AUTOMATIC SPEED AND FEED ARE INFINITELY VARIABLE 





BEARING SECTION HOW TO PREVENT BEARING FAILURE 








DEPARTMENTS ADVERTISERS’ INDEX *SHOW PRODUCTS 
*LITERATURE *NEW PRODUCTS 
MEETINGS NEWS 


MEN READER SERVICE CARD INDEX 

















FACTS AT YOUR FINGERTIPS: 


Before going further, tear out a Reader Service Card which you will 
find bound into this issue. Fill it out as you read and mail It when 
you're done. We'll act on your request immediately. 
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WHATEVER YOUR NEEDS... S 


Hoes Lhd 
MOST COMPL 


ATWOOD 








DA 358 V-BELTS 


For highly compact, 
plus-power drives. 
First major design 


change in Multiple 
V-Belts in the last 
30 years. 


DA POSITIVE DRIVE BELTS 


Combines the advantages of the chain and 
gear with all of the advantages of the 

belt. No stretch, no metal to metal contact, 
no constant lubrication. 








STURDY-LINK 


Pre-stretched link 
belting available 


GENERAL DUTY V-BELTS 


Power-balanced 
construction 

for flexibility, 
durability and 
strength. 








STEEL CABLE V-BELTS 


Steel cable permits 
no-stretch 
installation. All 
belts are 
fluoroscoped to 
assure extra 

high quality. 





RAILROAD BELTING 


High tensile 
strength, low 
stretch belting 
features high 
fastener tear-out 
resistance. 


DOUBLE V-BELTS 


Relieved cross section 
assures maximum 

flex resistance. New 
control methods 
provide uniform 

cord section. 





OPEN END V-BELTING 
Used on drives 
where endless 
V-Belts are 
not practical. 
High fastener 
tear-out 
resistance, 








40 per cent extra 
capacity. Iso Dynamic 
matching and cord 
stability assure precise 
balance and long 

belt life. Also available 


Red Shield Belts now offer MULTIPLE V-BELTS 


RED SHIELD 


VARIABLE SPEED BELTS 


in oil and heat 
resistant and static 
dissipating constructions. 


Abrasion resistant cover assures maximum 
life. Crowned cross section 
maintains stability under extreme loads. 














.. Compare... You'll Select 


DURKEE -ATWOOD V-BELTS 


DURKEE-ATWOOD COMPANY _s« MINNEAPOLIS 13, MINNESOTA 


Look for the zal on your V- Belts 
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2, 2%" center distance 





3, 3%” center distance 





Custom-build Your Worm Gear Drive from... 


OVER 200,000 STOCK 


The four “worm-under” speed reducers shown 
above represent only eleven sizes of standard, 
Cone-Drive units. Also standard are 15”, 18”, 22”, 
and 24” center distance units. Cone-Drive worm 
gear reducers are available in ratios from 5:1 to 
4900:1 and up to over 1200 HP capacity. All units 
feature the double-enveloping principle in which 
the worm and gear wrap around each other for 
greatest tooth contact, strength, smoothness, shock- 
resistance and quietness of operation. 


All Cone-Drive worm-gear reducers feature 
heavy, ribbed, nickel-iron castings for maximum 
strength and heat dissipation. Heavy-duty taper 
roller bearings provide anti-friction support to both 
worm and gear shafts. Chrome-molybdenum-nickel 
steel worms and tin bronze gears provide long life 


and high strength. The Cone-Drive design also 
gives the exclusive benefit that, in service, both 
gear and worm tend to regenerate their true form 

. worm and gear wear “in” rather than “out.” 


Standard Options 


By selecting various options, standard units can be 
obtained to fit almost any drive requirements. By 
taking advantage of these options in the early 
design stages, you can often simplify design and 
improve performance, too. Including size and ratio 
ranges and options available, Cone-Drive Gears 
offers over 200,000 worm-gear speed reducer combi- 
nations that are standard, shelf-hardware items. 
Special sizes and ratios can be furnished on a 
quotation basis. Write for Bulletin CD-218 for 
complete details. 


CONE-DRIVE GEARS vision micHiGAN Toot COMPANY 


7171 E. McNichols Road + 


Detroit 12, Michigan + 


Telephone: TWinbrook 1-311! 


oh 


WORM GEARSETS 


i 


he » 
or ‘ DOUBLE-ENVELOPING } { 5, DOUBLE-ENVELOPING worm®, 
<)S J, GEAR SPEED REDUCERS = |” 


Caly 


DOUBLE-ENVELOPING 


DOUBLE REDUCTION WORMS @® 
af RIGHT ANGLE GEARMOTORS 


~') GEAR SPEED REDUCERS 
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4, 5, 6, 7” center distance 8, 10, 12” center distance 


CONE-DRIVE REDUCERS 


WORM-OVER VERTICAL GEARSHAFT RIGHT- OR LEFT-HAND SHAFT 


1 
[ 
« - } ~ 
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FAN-COOLED 





























GEARSETS & MOUNTINGS 
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Whatever Your 
Varl-speed 
Requirement... 


hilo 


has the answer.. 


@ Variable speed pulleys with 
exclusive cam and cam follower 
feature that assures constant 
speed regardless of load varia- 
tions. Ratios to 2.6 to 1. Frac- 
tional to 5 hp. 


@ Wide V-belt variable speed pul- 
leys with cam and cam follower 
feature as above. Speed ratios to 
3 to 1. Fractional to 5 hp. 


@ Hi-Ratio variable speed pul- 
leys for economy and exceptional 
efficiency at speed ratios as high 
as 7 to 1 


@ Dual ratio compound drives to 
provide a compact unit for obtain- 
ing speed ranges not possible with 
a single pulley. 


@ Motor bases in a full range of 
types and sizes: adjustable, tilt- 
ing and movable countershaft. 
Also motor frames. 


@ Wide V-belt sheaves and wide 


variable speed belts, sizes from 
.087 to 14 


NEWS from the power transmission field 


Analyser will copy 

space flight conditions 
New York, N. Y.—A dynamic an- 
alyser that will simulate flight con- 
ditions from sea level to orbital al- 
titudes is to be installed at Wright- 
Patterson A.F.B., Dayton, Ohio. Pur- 
pose of the analyser is to study how 
equipment is affected by buffeting, 
vibration, pitch, roll and yaw in aero- 
space vehicles. 

The capsule that will contain the 
test specimens is being designed and 
made by Cook Electric Co. Control 
systems and the accoustically-shielded 
mobile target cart will come from 
Minneapolis Honeywell Regulator 
Co. Universal Match Co. will provide 
the hydraulic roll, yaw and pitch 
mechanism. 

Because of very high vacuum prob- 
lems, test samples will be cleaned 
and sterilized, then moved from the 
sterilizing room to the analyser 
through a moveable plastic tunnel. 


This and other facilities will be de- 
signed and built by Burns and Roe, 
Inc. 


New steel conveyor 
pulley standard issued 


Cuicaco, Itt.—The Multiple V-Belt 
Drive & Mechanical Power Trans- 
mission Association has published a 
new standard entitled “Welded Steel 
Conveyor Pulleys—Recommended 
Load Ratings for Standard Pulleys.” 
The 15-page booklet includes a list 
of the pulley diameters and face 
widths which are standard for the 
industry and tabulated load ratings 
for steel conveyor pulleys. 

New standard is the work of the 
Steel Pulley Engineering Sub-com- 
mittee of MVBD & MPTA which 
was formed in 1958 to formulate a 
recommended standard of pulley 
load ratings. It is based on a study 
made of all available information on 





Since misalignment is the 
basic problem that shaft cou- 
plings are designed to solve 
you'll find a published con- 
servative misalignment rating 
(along with load capacity rat- 
ing) for every Fast’s Coupling. 
Compare it with the misalign- 
ment rating of any other cou- 
pling you are considering. 

One further advantage of 
Fast’s Couplings’ misalign- 


Don't take chances on couplings 


CHECK PUBLISHED MISALIGNMENT 
RATINGS BEFORE YOU BUY 


ment ratings: You save money 
on installation because, know- 
ing the ratings, you don’t have 
to line up driving and driven 
elements with pinpoint accu- 
racy. It’s one more important 
reason why Fast’s Couplings 
are the choice of more equip- 
ment manufacturers than any 
other gear-type coupling. 
Koppers Company, INc., 909 
Scott Street, Baltimore 3, Md. 


You'll find the answer to any vari- 
speed application in Hi-Lo’s complete 
line. Ask for recommendations on your 
requirement. Request Bulletin HL-60. 


FAST'’S COUPLINGS 


Engineered Products Soild with Service 
affiliate of 
LOVEJOY FLEXIBLE 
COUPLING COMPANY 
4991-H West Lake St. 
Chicago 44, Ill. 
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pulley design, made by pulley and | 
conveyor engineers working with 
stress analysts. Their study included | 
theoretical stress analyses as well as 
data from actual tests using modern 
strain gage techniques, for all parts 
of the pulley and shaft assembly. 
Copies may be obtained from any 
welded steel conveyor pulley manu- 
facturer or $1 from MVBD & MPTA, 
27 East Monroe St., Chicago 3, Ill. 


Dodge forms Swiss, 
Mexican subsidiaries 


MisHAwaKA, Inp.—Dodge Mfg. Corp. 
has formed a_ wholly-owned sub- 
sidiary, Dodge Manufacturing Inter- 
national A. G. with headquarters in 
Zug, Switzerland. Arthur Terry III 
has been appointed European man- 
ager of the Swiss company by Dodge 
president J. Allen Maclean. Purpose 
of the subsidiary is to acquire and 
render technical and management as- 
sistance to Dodge licensees. At the 
same time Maclean announced ac- 
quisition by Dodge International of 
majority interest in a new operating 
subsidiary, Dodge de Mexico, S. A. 
based in Mexico City. Executive vice 
president of the Mexican company 
is former manufacturers’ representa- 


tive Thomas M. Nevin. 


Fluid Power Society 
selects officers 


MILwavuKEE, Wis.—The Board of 

Directors of the Fluid Power Society 

will consist of: President—Frank 

L. Mackin, chairman of engineering 

shops, General Motors Institute; Vice 

President—Walter Ernst, vice presi- 

dent and director of engineering, 

Commonwealth Engineering Co.; | . . 

Treasurer—Allen E Mobsis. editor, | Cincinnati gears are GUARANTEED to meet specifica- 

Hydraulics & Pneumatics magazine; 

mpwutive View President ey | up-to-date precision machines for gear cutting, finishing, 

tary—Barret Rogers. In addition to | : 

these officers the board will include: and inspection. And our unique production control as- 

George Altland, supervisor, Hydrau- | 

lics School, Vickers Inc.; Lynn L. 

Charlson, president, Char-Lynn Co. 
The Fluid Power Society is a new 

technical organization serving the 


hydraulic and pneumatic power trans- TH E 


mission fields. Charters for local 


chapters of the Society have been CINC INNATI 
granted to groups petitioning from GE A R C O 
Detroit and Milwaukee. For informa- ° 
tion, write Barrett Rogers, 5595 Soctement ters. Cincinnati 27, Ohio 
North Hollywood Ave, Milwaukee 17, | ® Custom Gear Makers Since 1907 
Wis. GEARS, good gears only 
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NEWS continued 


Foote Bros. and English 
firm to sell in Canada 


Cuicaco, ILtt.—Foote Bros. Gear 
and Machine Corp. and The David 
Brown Corp., Ltd., London have es- 
tablished a jointly-owned sales sub- 
sidiary in Canada. The new firm, to 
be known as David Brown-Foote 
Gears, Ltd., will take over sales and 
distribution, in Canada of gear prod- 
ucts made by both companies, plus 
products of the Whitney Chain Co., 
a division of Foote Bros. The firm’s 
headquarters will be at 26 Howden 
Rd.., Scarborough, Toronto. 


MPTEDA launches group 
insurance plan 

Wasuincton, D. C.—Members of 
the recently-organized Mechanical 
Power Transmission Equipment Dis- 
tributors Association can now insure 
themselves and their employees under 
a group life insurance program. Pre- 
miums are $0.60 per thousand dol- 
lars of insurance per month per per- 
son for groups of over 25 or $0.75 
for smaller groups. Coverage includes 
double indemity for accidental death. 
Rates may be reduced as more com- 
panies join. For further details 
write: MPTEDA, 1028 Connecticut 
Ave., N. W. Washington 6, D. C. 


MEETINGS 


OCTOBER 


17-19 American Society of Mechanical 
Engineers-American Society of Lu- 
brication Engineers, Lubrication 
Conference, Statler Hilton Hotel, 
Boston, Mass. 


1 National Lubricating Grease In- 
stitute, Annual Meeting, Edge- 
water Beach Hotel, Chicago, IIl. 


Society of Automotive Engineers, 
National Fuels and Lubricants 
Meeting, The Mayo, Tulsa, Okla. 


27- 

Dec. 2 American Society of Mechanical 
Engineers, Annual Meeting, Stat- 
ler-Hilton Hotel, New York. 


JANUARY 1961 


9-13 Society of Automotive Engineers, 
Annual Meeting, Cobo Hall and 
Convention Arena, Detroit 


You can get ANGLgear immediately 
from any of these distributors! 
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HUNTINGTON PARK—Mechanical 
Drives Co., 5400 Pacific Bivd. 
LOS ANGELES— Garrett Supply Co., 
3844 S. Santa Fe Ave. 
SAN FRANCISCO—Bearing Engineering 
Co., 1547 Mission St. 
Marwedel, Div. of Garrett Corp., 
1235 Mission St. 
McCrea Engineering Supply Co., 
285 Seventh St. 


COLORADO 


DENVER—Union Bearing and 
Transmission Co., 1635 Blake St. 


CONNECTICUT 

FAIRFIELD—Redmer Transmission 
Equipment, Inc., 2189 Post Rd. 

PLAINVILLE—Abel Transmission, Inc., 
33 Main St. 

WALLINGFORD—Transmission 
Equipment Co. of Connecticut, Inc., 
S. Colony Rd. 


DISTRICT OF COLUMBIA 
WASHINGTON—National Equipment 


and Supply Co., wine 29 
2600 1 oth. St., 


GEORGIA 


ATLANTA—R. L. Fulghum Co., 
190 Forsyth St., S. W. 


ILLINOIS 
CHICAGO—Dodge- Cmca i inductriel 
Equipment Co., 330 h St. 
Patlyn Gears and Seamligane 
Corp., 2456 W. 38th St. 
Samuel Harris and Co., 
114 N. Clinton St. 


KENTUCKY 


LOUISVILLE—Industrial Equipment 
Co., Inc., Seventh and Myrtle St. 


MARYLAND 


BALTIMORE—M. F. Holland Co., 
201 Key Highway 


MASSACHUSETTS 
BOSTON—Warren M. Pike Associates, 
Inc., 274 Franklin St. 
CAMBRIDGE—Lewis E. Tracy Co., 
121 Alewife Brook Parkway 
WORCESTER—W. M. Steele Co., Inc 
171 Fremont St. 


MICHIGAN 


DETROIT—Factory a uipment Co., 
vg Wyoming 
. Du Comb Co., ine. be 
6335 E. Palmer Ave. 
GRAND RAPIDS—Michi od Bearing 
Co., 906 Grandville ,S. W. 
KALAMAZOO— R. M. Sorlie Co., 
815 Crosstown Parkway, E. 


MINNESOTA 


ween tf oy Supply Co., 
1329 S. Sixth St. 
Industrial Supply Ce Co., Inc., 
1100 Third Ave., 


NEW JERSEY 


CAMDEN-—Shingle and Gibb Co., 
11th and Newton Ave. 

NEWARK—Dodge-Newark Supply Co., 
Inc., 20 Mt. Pleasant Ave. 

Newark — Co. Inc., 

215 Frelinghuysen Ave. 

NEW BRUNSWICK—Slingman Industrial 
Supply Co., 143 Neilson St. 
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NEW YORK 
sat Oe Supply Co., Inc., 
432-444 S. Pearl St. 
BUFFALO—Industrial Transmissions, 
Inc., 190 Main St. 
Root, Neal and Co., 64 Peabody St. 
LONG ISLAND CITY—Beardslee 
Transmission Equipment Co., 
27-22 Jackson Ave. 
NEW YORK CITY—General Chain and 
Beit Co., 292 Lafayette 7 
Patron Transmission Co., 9 
Grand St. 
RICHMOND HILL—Daic Gear and 
Bearing Supply Co. 
114-15 Atlantic Ave. 
ROCHESTER—John M. Forster Co., 
110 Mill St. 


al a yr Supply Co., 
P.O. Box 1044 


NORTH CAROLINA 


GREENSBORO—Transmission Supplies, 
Inc., 401 Walker Ave. 


OHIO 
AKRON—Akron M-P-T Co., 
310 W. Exchange St. 
CINCINNATI—Cincinnati Transmission 
Co., 2206 Langdon Farm Rd 
Wirthlin-Mann Co., 1930 Dana ‘Ave. 
CLEVELAND— Bearing Distributors, 
Inc., 2618 Carnegie Ave. 
Meier Transmission, Inc., 
4415 Perkins Ave. 
COLUMBUS—Ohio Transmission Co., 
666 Parsons Ave. 
DAYTON—Transmission Inc., 
1041 South Patterson Bivd. 
TOLEDO—Ohio Belting and 
Transmission Co., 300 N. Westwood 


Ave 
Reliable Belting and Transmission 
, 1515 Cherry St. 


PENNSYLVANIA 
ALLENTOWN—H. N. Crowder Jr. Co., 
444 Union St. 
PHILADELPHIA—Charles Bond Co., 
617 Arch St. 
industrial Transmission Machinery, 
Inc., 209 N. Third St. 
PITTSBURGH—Standard-Machinists 
Supply Co., S. Second and 
McKean Sts. 
Transmission | eee Co., 
1200 Muriel S 


RHODE iSLAND 


PROVIDENCE—Machine Parts Corp., 
271 Washington St. 


TEXAS 
DALLAS—Cottingham Bearings and 
Service, Inc., 401 Exposition St. 
FORT WORTH— Welsco Co., 
1108-10 Norwood St. 
HOUSTON—Isaacson Chain and 
Belting Co., 1200 Jackson St. 


WASHINGTON 

SEATTLE—Cragin and Co., 
932 First Ave., S 

WISCONSIN 


min KEE—Badger Bearing Co., 
1125 N. Van Buren St. 
Wisconsin Bearing Co., 
1310 S. 43rd St. 


IN CANADA 


TORONTO—Winnett Boyd, Ltd., 
745 Mt. Pleasant Rd. 
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There is only one ANGLgear... 
and it is made only by Airborne 


Quality of ANGLgear construction is evident in cutaway view. ANGL gear gives you all the 
features of other drives, plus greater hp range (‘4 to 5); permanent lubrication; and 
Conifiex* design gears for more even load distribution, reduced wear, quieter operation. 


ANGLgear — introduced in 1951— 
is the original standardized right- 
angle drive. It is also the No. 
1 product in its field —in sales, 
availability, quality, performance. 
Witness the thousands of satisfied 
customers who have bought 
ANGlLgear to date — for applica- 
tions ranging from simple manual 
control of valves to classified 
installations aboard nuclear sub- 
marines. 


In design and _ construction, 


ANGLgear has been refined to 
the point of being virtually fool- 
proof, provided it is not grossly 
overloaded. Take a unit off the 
shelf, install it, run it—for years. 


*Trademark of the Gleason Works 


And attention is seldom required. 

Besides being maintenance- 
free, ANGLgear is also easy to 
design into your power transmis- 
sion systems because of its univer- 
sal mounting feature. And it 
invariably costs less than other 
types of drives. ANGLgear is 
distributed nationally and is avail- 
able immediately from local 
distributor stocks in the models 
listed here. Special sizes, special 
gear ratios, etc., can also be fur- 
nished. For complete engineering 
data, contact our local distributor, 
or write direct for new Catalog 
IA-58. ANGLegear design tem- 


plate kits are available on request. 
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ANGLgear is available from local distributor stocks in 4 
sizes, 16 models, with various gearing and shaft options. 





BASIC MODEL DATA 





RPM 
Outpat 
Shaft 


Ultimate 
Static Torque 
te. In, 
Output Shaft 





250 





250 
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READY 
TO 
INSTALL! 


GLOBE 


Hardened Steel 


MITER GEARS 
Complete with 


Keyway and set screw 


=) 


Globe's new HMK Miter Gear 
Series eliminates additional 
machining and costly delays. 


FROM STOCK 
4 to 16 PITCH 


Available through 
Leading Power Transmission 
Distributors 


GLOBE STOCK GEAR DIVISION 


34TH AND CLEARFIELD STREETS 
PHILADELPHIA 32, PA. 
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MEN of the power transmission field 


Brien is president 
of Ohio Gear 


CLEVELAND, OH10—Douc as D. Brt- 
en has been named president of the 
Ohio Gear Co., succeeding Harrison 
Browning who has been appointed 
chairman of the board after 33 years 
as president. The 49-year old Brien 
has been with Ohio Gear for 14 


SAE chooses Gilbert 

as general manager 

New York, N. Y.—Joseph Gilbert 
has been named secretary and gen- 
eral manager of the 24,000-member 
Society of Automotive Engineers. He 
succeeds John A. C. Warner, who 
has held the post since 1930 and will 
continue on the SAE staff as an ad- 


years, serving as executive vice pres- 
ident since 1949. 


Fort Worth makes Rodgers 
San Francisco manager 

Fort Wortu, Texas—Estin L. Rod- 
gers has been promoted to San Fran- 
cisco district manager of Fort Worth 
Steel & Machinery Co. Previously 
Denver district office manager, Rod- 
gers will now direct the company’s 
San Francisco operations from the 
city office and warehouse at Corey 


VICKERS. 
SLASHES PRICE 1/3 
on the New 10 Lb.-Ft. 


MAGNECLUTCH 
DRY MAGNETIC PARTICLE CLUTCH 


Substantial Improvement in Reliability, Service Life 


Page ne 
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This new low-cost, lightweight Magneclutch retains 
and improves all the. outstanding characteristics of 
the older model: no wear on torque transmitting 
surfaces, smooth operation, torque at zero slip, etc. 
Larger size Magneclutches axailable to 200 lb.-ft., 
water or air cooled. 


St ae 
SP FS: 


Watch for Announcement of | Write for New Bulletin 6106-5 
New 5 |b.-ft. Magneclutch | on Vickers 10 Ib.-ft. Magneclutch 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION | 


ELECTRIC PRODUCTS DIVISION ly 


1837 LOCUST STREET / SAINT LOUIS 3, MISSOURI EPA 4100-8 at 


, ‘ See ee? : - 
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visory consultant. Gilbert, SAE’s as- 
sistant general manager since 1957, 
has had experience in every phase 
of the Society’s work since joining 
the headquarters staff 14 years ago, 
including a period as managing edi- 
tor of the SAE Journal. 


Butscher joins 

T. B. Wood's Sons 
CHAMBERSBURG, Pa.—Harold A. 
Butscher has been added to the Chi- 
cago sales team of T. B. Wood’s Sons 
Co. He will make his headquarters 


BUTSCHER 


at Wood’s regional office and ware- 
house in Chicago. Butscher, who 


holds a B.S.M.E. degree from Illinois 


Institute of Technology, was former- 


ly Chicago district engineer in pow- | 


er transmission sales for the U. S. 


Rubber Co. 


Bernstein Bros. promotes 
Derrow vice president 


Patterson, N. J.—David D. Derrow 
has been promoted to vice president 
of Bernstein Bros, Inc. His new execu- 
tive duties will be in addition to his 
present job as sales manager of the 
corporation. 


Roehm appointed Barden 
vice president 


Dansury, Conn.—Perry R. Roehm 
has been made vice president of The 
Barden Corp. He will assist the presi- 
dent in general management of the 
company. Roehm was formerly vice 
president of sales at Barden, leav- 
ing in 1955 to become vice president 
and later president of Norden-Ketay 
Corp. His last post was president and 
director of Intelex Systems, Inc. 
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The 338 "Gripbelt is narrower and 


REGULAR 


> 


deeper \W]\J than regular types, 





providing efficient, more compact 


IEF c ea Ga 


fewer belt cross sections * *W 


REGULAR 


| top-quality features 


BROWNING MANUFACTURING COMPANY, MAYSVILLE, KENTUCKY 
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rere at.m FAWICK USER REPORTS: 


(Above) Zagar multiple-spindle nut tapping machine equipped 
with two Fawick Magnetic Clutches and one Magnetic Brake 
for fu'l torque transmission at high cyclic rates. Machine has 
highest: tapping capacity of all nut tapping machinery 


(Below) Fawick SC Magnetic Clutches control forward and 
reverse motion of spindle head, provide smooth action with 
shock-free engagement, work in visible oil splash environment 


°° We specify 


Fawick Magnetics 
because they are 


among the very best 


on the market! ”’ 


So states Jim Tankard, Director of Machine Design at 
Zagar Incorporated, Cleveland machine tool manufacturer 
who uses FAwick Magnetic Clutches on their new multiple- 
spindle nut tapping machines that can outproduce all 

other known methods. 


These machines can tap up to 100,000 nuts per hour as 
compared with the 4,000-unit average of single-tap machines. 
Split second cycling of heavy torque loads with smooth, 
instantaneous starting and stopping of the spindle head are 
essential. The FAwick units were chosen for the job in 
accordance with Zagar’s stated policy of **... using only 
the finest components available”. 


Two SC Magnetic Clutches, one forward and one reverse, 
transmit torque from a motor-driven flywheel to the main 
drive crank of the gearless spindle head. Motor and flywheel run 
continuously and need for motor reversal is eliminated. As the 
tapping operation is completed, the forward clutch disengages 
and the SA Magnetic Brake stops the spindle head. The reverse 
clutch engages and taps are withdrawn from the work. Each 
cycle includes full engagement and disengagement of all three 
Magnetic units, working at tremendous torques, plus indexing 
of the work-holding plate . . . a// in less than five seconds! 

Imaginative designers like Zagar are putting FAWICK 
Magnetics to work in hundreds of ways, but with a single 
purpose: to get the best in electric clutch and brake perform- 
ance. For complete information contact your nearest FAWICK 
representative, or write the Home Office, Cleveland, Ohio. 


FAWICK AIRFLEX DIVISION 
FAWICK CORPORATION 
9919 CLINTON ROAD «+ CLEVELAND 11, OHIO 
Fawick Canada, Ltd., 60 Front St., West, Toronto, Ont., Canada 


at AY MLICGL 


NMAAGINE T/C 


INDUSTRIAL CLUTCHES AND BRAKES 


Circle No. 25 on Reader Service Card 





SEPTEMBER, 1960 


Labyrinths 

Rings 

Radial lip seals 
e Mechanical seals 


Felt washers 
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ROTATING shaft seals perform two very important 
functions in power transmission systems. They seal 
lubricant in and dust and dirt out. There are many dif- 
ferent types intended for use with various lubricants 
under different conditions. All of those various types 
may be divided into two categories: (1) Clearance 
Seals, and (2) Contact Seals. 

Clearance seals limit leakage between a rotating 


shaft and housing by maintaining a small, closely con- 


12 
g 
trolled annular clearance between shaft and housing. 
Contact seals, on the other hand, have zero clearance. 
and there is actual contact and rubbing between the 


stationary and rotating parts. 





ROTATING SHAFT SEALS continued 


Clearance Seals 


Because there is no rubbing with clearance seals, 
they offer many advantages. They do not wear, create 
heat due to friction, or consume power. They will 
work over extremely wide temperature and speed 
ranges. However, these advantages result from the 
same thing that’s responsible for their big drawback 
—they always have some leakage. 

If some leakage can be tolerated, clearance seals 
are a very good choice. With grease, in particular, 
a clearance seal may often give so close to zero leak- 
age that it’s an excellent choice. 

There are two basic types of clearance seals: bush- 
ings and labyrinths. The bushing seal is simply a 
close-fitting stationary sleeve. Leakage from the high- 
pressure end to the low-pressure end is limited by 
the throttling action of the limited clearance. Because 
of eccentricity of the shaft and its bearings and the 
possibility of differential thermal expansion, the clear- 
ance between a stationary bushing and rotating shaft 
must be larger than would be needed otherwise. 

By using a floating bushing, Fig. 1, clearance be- 
tween the shaft and bushing can be materially re- 
duced to make the use of a bushing seal practical where 
it would otherwise have too high a leakage rate. In 
floating bushings, eccentric motion of the shaft is 
transmitted through the medium being sealed to dis- 
place the bushing radially and keep the shaft and bush- 
ing nearly concentric. 

With a long bushing like that shown in Fig. 1, mis- 
alignment of shaft and housing may unseat the bush- 
ing at the sealing dam. This disadvantage is eliminated 


Sealing dam 








FIGURE 1. Floating bushing seal limits clearance be- 
tween shaft and stationary parts to seal. Because it 
floats, it will accommodate eccentricity and runout, but 
length limits allowable misalignment of shaft and hous- 
ing bore. 


by using an extremely short bushing or ring. To obtain 
the necessary length for throttling, a number of rings 
are usually used, Fig. 2. 

Probably the most common type of clearance seal 
is the labyrinth, Fig. 3. It has one or more lands on 
either the shaft or the housing. Usually, at least three 
lands are used. Labyrinth seals are also made with the 
lands concentric with the shaft, Fig. 4. This construc- 
tion eliminates two of the objections to the other type 


of labyrinth—increased length and complex assembly 
procedures. 

Clearance seals are sometimes used in combination 
with a rubbing seal to get zero leakage and reduce the 
Joad on the rubbing seal. 


Sizes, speeds, availability: There is practically no 
limit to the sizes, speeds, and temperature at which 
clearance seals can operate. For example, they have 
been successfully used at speeds in excess of 30,000 
rpm, to seal pressures as high as 5000 psi, and at tem- 
peratures in excess of 1000 F. They have been used 
with shafts in excess of 10-in. diameter and less than 
14-in diameter. 

There are few, if any, off-the-shelf clearance seals 
available. They are custom designed for the applica- 
tion either by the designer of the machine or a com- 
pany specializing in the manufacture and design of 
seals, 


Contact Seals 


By far the majority of seals used in power trans- 
mission systems as lubricant seals fall into this group. 
There are four general types: 


l. Felt seals 

2. Radial lip seals 

3. Mechanical or axial seals 
4. Ring seals 


Each of these has its own particular field of applica- 
tion depending on speeds, temperatures, lubricant to 
be sealed, and pressure expected. Other service con- 
ditions which may affect seal selection are shaft deflec- 


a Diaphragm 
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Floating ring 





FIGURE 2. Short bushings or rings used as a clearance 
scal allow some misalignment of shaft and housing with 
little loss of seal efficiency. Length of the seal is in- 
creased by using multiple rings. The ring shown at b 
is called a Huhn ring. It is made up for segments held 
together by a garter spring. Construction gives a tight 
seal at the gaps and between the sides of the ring and 
the groove. 
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FIGURE 3. Labyrinth type of clearance seal is widely 
used, particularly with grease. Housing portion must 
obviously be split for installation. 


tion, runout, endplay, and surface finish. These con- 
siderations as related to the different kinds of seals 
will be discussed. 


Felt Seals 


Properties recommending felt as a seal material are: 
high liquid absorption, low coefficient of friction, and 
high resilience throughout its normal life. It’s inex- 
pensive and a natural dust and dirt collector. Felt 
seals are sometimes used in conjunction with other 
types for their ability to stop dust and dirt. 

Felt seals are generally used with high-viscosity oils 
and greases at temperatures of —60 to 250 F with 
rubbing speeds of 2000 fpm or less. Despite the gen- 
eral limitation of 2000 fpm, felt seals are operating 
at speeds as high as 4000 fpm with hard, smooth shafts 
with ample lubrication. 
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FIGURE 4, Labyrinth seal with lands and grooves con- 
centric with the shaft is shorter than that with lands 
spaced along the shaft. 


There are three forms in which felt seals are avail- 
able. These are plain washers, laminated seals, and 
metal cased units. With all three types, it’s recom- 
mended that the seal be saturated just before installa- 
tion with an oil or grease of slightly higher viscosity 
than the lubricant to be sealed. All three may also be 
had with special impregnation for particular applica- 
tions. For example, graphite impregnation for low fric- 
tion, and impregnation with paraffin or petrolatum 
compounds to prevent leakage of pressurized lubricants 
or to keep out water or mud. 


Plain felt seals, Fig. 5a, are precision-cut from stand- 
ard SAE grades of felt in standard sizes, Table 1. This 
table also specifies the angle of the housing in which 
the washer is mounted. 

If run dry, the plain felt seal will polish rather 
than score the shaft. Under normal operating condi- 


Table |—Dimensions and Housing Angle for Plain and Laminated Felt Seals 


Shaft Washer Washer Housing 
Diameter D oO Thickness Angle 


| D Application 
(in.) (in.) in. (in.) (deg.) 


e 
w 


Difficult oil or grease retaining con- 
ditions and shaft speeds exceeding 
1000 feet per minute 


ov yYunu 
>haaeSe SBS 


Oil or grease retaining washers for 
shaft speeds between 750 and 1000 feet 
per minute. Also, difficult dust exclud 
ing conditions where shaft speeds ex 
ceed 1000 feet per minute 


VbaWwnNnn—— 
Vianney 


Oil or grease retaining washers for 
shaft speeds less than 750 feet per 
minute. Also, dust excluding washers 
for shaft speeds less than 1000 feet 
per minute. 
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Precision ball bearing seals 
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FIGURE 5. Plain felt seals are precision cut washers. 
They are available in various densities. 
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FIGURE 6. Laminated felt seals combine felt washers 
and impervious layers of an elastomer. 
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FIGURE 7. Housed felt seals are available in four types. 
The first is simply a felt washer in a metal case. Second 
is intended for high runout. Washer rotates with the 
shaft and seals in the housing. Three has a garter spring 
to accommodate more runout than Two. Fourth type has 
internal housing pressed on shaft and felt rubs against 
ID of the housing. 


Approximately 8° 
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FIGURE 8. Typical installation methods for felt seals. 
The cupped ring, c, is prepared by soaking a ring whose 
ID is smaller than the shaft in melted grease and then 


tions, plain felt seals have long life and should need 
replacement only when the machine in which it is 
used is completely overhauled. 

With extremely low viscosity lubricants, a plain 
felt seal may work if properly impregnated. But, the 
laminated seal is probably a better choice. 


Laminated felt seals, Fig. 6, are made up of felt 
layers and impervious layers of an oil-resistant elas- 
tomer. The elastomer layer or layers function as a 
positive dam against low-viscosity lubricants. The seal 
shown in Fig. 6a has a layer of low-density felt on 
the air (left) side for improved dust and dirt sealing 
and a layer of high-density felt on oil side of the 
elastomer to improve lubricant sealing. Other con- 
structions shown are for more difficult sealing appli- 
cations. 


Cased felt seals: Seals of this type are available for 
pressing into straight bores and also onto shafts where 
it’s desired to seal against a bore rather than the shaft. 
This is particularly recommended where the shaft is 
stationary and the bore rotates because centrifugal 
force would tend to pull the felt away from the shaft. 

Two variations in the metal-cased felt seals are 
available for use where shaft runout is high or with 
self-aligning bearings, Fig. 7. In both cases the felt 
is a press fit on the shaft so sealing surfaces are with- 
in the metal case. The unit with the garter spring will 
work under more difficult conditions than the other. 

Felt washers used in metal-cased felt seals may be 
either plain or laminated. 


Installation: Some typical ways of installing felt 
seals are shown in Fig. 8. General installation pre- 
cautions are: 


1. Seal must not fit the shaft too tightly and re- 
tainer should not compress the felt excessively. 

2. Height of the felt in the groove should usually 
be greater than the width to reduce chances of 
distortion and improve holding. 

3. Soak the felt in light mineral oil before installing. 


shaping and mounting it as shown with a specially pre- 
pared mandrel. It is impervious to the finest dust and 
grit. 
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4. The felt ring should be one piece if possible. If 
it must be split to simplify installation, cut the 
joint at a 30 deg angle and be sure to close the 
joint properly when installing the felt. 

5. The shaft should be smooth and free of nicks and 


burrs, particularly where the felt rubs. 


Radial Lip Seals 


These seals may be used at higher pressures, speeds, 
and temperatures generally than felt seals. They will 
also seal less viscous lubricants. Like felt seals, they 
also seal out dirt. They may sometimes be combined 
with a felt ring to improve their dirt sealing ability. 

There is a real variety of seals of this general type, 
all with some particular feature to recommend them. 
They fall into four general categories: 


1. Bonded seals 

2. Cased seals 

3. Composition seals 
4. Dual-element seals 


Bonded seals, Fig. 9, use synthetic rubber or other 
elastomeric material bonded to a metal case or washer. 
They may or may not use garter springs. Maximum 
recommended operating speeds range from 1000 to 
5000 fpm. Designs for temperatures to 500 F are 
available. However, 250 F is a more typical maximum 
operating temperature. 

Pressures at which these seals will work, although 
higher than felt, are usually no higher than 15 psi. 


FIGURE 9. Some typical bonded seals. Designs a and c 
give excellent sealing in the bores into which they are 
pressed. Design c¢ also provides excellent sealing on the 
face when pressed into a counterbore. Its narrow con- 
tact face and garter spring give positive shaft contact 
and low friction. Type 6 is specifically designed for use 
with tapered roller bearings. Extended cup seats against 
the bearing cup and assures that the sealing element 
clears the cone. Type d is a thin cross-section design for 
use with needle bearings. Type e is designed to rotate 
with the shaft and seal against a bore. The elastomer 
contacts the shaft for positive sealing there. 
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There is a definite relationship between the pressure 
sealing ability and shaft speed, as well as other vari- 
ables. Table II shows this effect. Some designs are 
available for sealing at pressures of 100-150 psi. How- 
ever, sealing at these pressures is usually possible only 
at speeds of 2000 fpm or less. 


Table II—Pressure Rating vs. Shaft Speed 


Seal Speed Pressure 
Type ; (fpm) (psi) 
Leather 0-300 


(no spring) 300-600 
600-1000 


Leather 0-800 
(spring loaded) 800-1500 
1500-2000 


Synthetic 0-500 
(no spring) 500-1000 
1000-2000 


Synthetic 
(spring loaded) 


0-1000 
1000-2000 
2000-3000 


Note: The values in his table are only intended 
to show relative pressure sealing ability of these 
types of seals; they are not recommended maxi- 
mum values for all cases. 














(b) 


FIGURE 10. Metal cased seals. Leather sealing ele- 
ments can be had in cased seals. As far as function and 
design is concerned, the only real difference between 
these and bonded seals is in the sealing material. 
Practically all cased designs can be had with either 
leather or elastomeric sealing element. Design a is an 
exception; it’s available only with a leather washer. 
It is most often used to seal heavy grease or as an 
auxiliary seal at speeds below 1000 fpm. Types 6b and 
c¢ are conventional designs for internal and external 
sealing respectively. 





ROTATING SHAFT SEALS continued 


Cased seals, Fig. 10, use either an elastomeric or 
leather sealing element. The leather element is superior 
to the elastomeric element where the seal is not con- 
stantly lubricated, since leather is porous and will ab- 
sorb enough lubricant to operate with no more lubrica- 
tion than this for fairly long periods. Also, leather does 
not need quite as smooth a finish on the shaft for satis- 
factory operation. In fact, leather can work well even 
when shafts or bores are rusty. 

Use of leather sealing element is limited to about 
200 F and surface speeds of 2000 fpm. The synthetic 
rubbers, or elastomers, must be used for higher speeds 
and temperatures. Elastomers are also resistant to a 
wider variety of fluids than leather. Another plus for 
the elastomers is their ability to work with more shaft 
runout and eccentricity. 

About the only important difference between cased 
and bonded seals with elastomeric sealing elements is 
that bonded types can be made a little thinner and 
smaller in OD for the same shaft size. Also, the bonded 
unit can be designed to have an elastomeric surface 
on the OD. This can produce a better seal on the OD 
when the bore into which the seal is pressed is rough or 
out of round, Coatings or cements applied to the OD 
of cased seals will improve sealing in bores. One man- 
ufacturer will supply seals with this coating. 


Composition seals, Fig. 11, are similar in basic de- 
sign to cased and bonded seals. Necessary rigidity is 
given the units by making the heel of an asbestos- 
elastomer composition. In some instances, metal re- 
inforcing rings are molded into the heel. Advantages 
claimed for this type of construction are improved 
sealing in the bore, and ability to conform to bores 
that are somewhat out of round. The composition 
heel is also highly resistant to corrosion. Performance 
specifications of this type of seal, as far as temper- 
atures, speeds, etc. are concerned, are in the same 
range as for cased and bonded seals. 


Spring loading: Practically all lip seals can be had 
with or without a spring to improve contact of the 
sealing member with the shaft. The springs may be 
either coiled garter springs or bonded multiple leaves, 


Fig. 12a. In some instances, both types of spring 


may be used. Using the spring or springs increases 
allowable operating speed, pressure at which the seal 
will work, allowable shaft runout, and allowable shaft 
to bore alignment. Table III] compares performance 
capabilities of spring-loaded and nonloaded elastomer- 
ic lip seals. 


Dual-element seals are simply two sealing elements 
combined in a single assembly, Fig. 12. Reason for 
using dual element seals is to get improved sealing. 
Some of the specific types and the way in which they 
improve sealing are: (1) felt washer and lip seal to 
give improved dust and dirt sealing, (2) opposed ele- 
ments to seal two liquids from each other, a gas from 
a liquid, or to improve dust and dirt sealout; (3) tan- 
dem elements to improve sealing in depth and reduce 
leakage to a minimum. 
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FIGURE 11. COMPOSITION SEALS. Elastomeric ele- 
ments (solid black) are bonded to composition rings. 
Applications and types are similar to cased and bonded 
types. Type c has metal reinforcing rings in the composi- 
tion ring. Type d is dual element unit. External types 
are also made. 


Table IlI—Spring-Loaded vs. Springless 
Seal Performance 


Springless Spring-loaded 
Shaft speed (fpm) 2000 3000 
Temperature (deg F) — 40-300 — 40-300 
Pressure (psi) 10 15 
Shaft finish (rms) * 5-30 5-30 
Shaft hardness Clean: 20 Clean: 20 
(Rockwell C) Abrasive: 30 Abrasive: 30 
Shaft diam tolerance 
(+ i) 0.002 0.002 
Shaft to bore 0.0107 0.015+ 
Misalignment (in.) 0.005t 0.005¢ 
Shaft runout (in.) 0.0157 0.030+ 
0.005t 0.020 


*Depends on speed and other conditions. 
+At slow speeds 


tAt high speed 


The opposed seal, Fig. 12b, is constructed in this 
way because the radial lip seal is basically a single- 
direction, pressure-energized device. Pressure in one 
direction forces the seal lip against the shaft to im- 
prove sealing, while pressure in the other direction 
may lift the seal lip off the shaft very easily. This uni- 
directional sealing property is a result of the shape 
of the sealing element. 


Shaft surfaces: As shown in Table III, there is 
some variation in shaft hardness and surface finish 
allowable with radial lip seals. However, they must, 
in general, be hard and smooth. If the shaft must be of 
some soft metal such as brass or aluminum, the sur- 
face against which the seal bears should be hard 
chrome plated or a hard steel bushing should be 
shrunk or pressed on the shaft to provide a wearing 
surface. In some cases, such bushings are used on 
hard steel shafts to eliminate refinishing the entire 
shaft if the seal lip scores or grooves the surface. 
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(c) 

(b) 
FIGURE 12. DUAL-ELEMENT SEALS, Seal a combines 
felt and elastomeric elements. Opposed elements, b, c¢, 
are used to seal two lubricants from each other or im- 
prove dust and dirt sealing. Tandem element, d, may be 
either leather or elastomeric. It improves sealing in 


depth. Unit with leather washer and garter spring loaded 
elastomeric element, e, gives improved dirt exclusion. 


(d) 


In addition to smoothness, nature of the shaft sur- 
face is important. Polishing or grinding is best since 
the finish marks then have no spiral lead. Spiral lead 
will carry fluid along, like a thread. If there is any 
lead in the finish marks, they should tend to carry 
the fluid in rather than out past the seal. 

A recently developed type of lip seal, Fig. 14, elimi- 
nates shaft finish considerations by incorporating the 
lip contact surface in the seal assembly. 


Sizes: Radial lip seals are available for shafts from 
14-in. to more than 5-ft diam. Admittedly, there aren’t 
too many standard sizes to choose from if your shaft 
is over 6-in. diam. Bore sizes are nominally 1-in. 
minimum larger than the shaft size. There is quite 
a variety of bore sizes to choose from for a particu- 
lar shaft size as shown by Fig. 13. 


Installation: Many a properly selected seal hasn't 
worked because it was installed carelessly. Assuming 
that the seal, shaft, and bore are all the right size, 
the first step is: Be sure that bore and shaft are clean 
and smooth. Next, be sure the seal lip is lubricated so 
it won’t run dry when the machine first starts. Many 
leather seals are prelubricated, but its still a good idea 
to soak them in oil, preferably neat’s-foot oil, before 
installation. Synthetic seals should be dipped but not 
soaked in oil. If the seal surface to be pressed into 
the bore is metal, it can be coated with a sealer to 
eliminate any possibility of leaks around the OD. 
Gasket cement, shellac, white lead, or red lead can be 
used. 

Now, be sure that any sharp edges which might cut 
the seal lip, such as keyways and splines are covered 
by a thin metal sleeve. Seal manufacturers recom- 
mend that this sleeve be not more than 1/32-in. larger 
in diam than the shaft (cellophane tape can be used 
to cover splines and keyways in a pinch). Use a thim- 
ble (cone-like tool) to expand the sealing lip over the 
end of the shaft if it’s a straight shaft. Tapered shafts 
are preferred. Be sure the seal lip is pointed in the 
right direction, Fig. 15. Remember, the seal is pres- 
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Seal Bore 
Shoft 0. D. Diameter 
+.002 +.0015 


Inches 
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2% 3.000 
(2.500) 3.189 
3.245 
3.251 
3.350 
3.371 
3.481 
3.500 
3.543 
3.623 
3.751 
3.876 
4.003 


2'% 
(2.531) 

















FIGURE 13. Portion of a manufacturer's catalog shows 
that seals of a given ID are available with a variety of 
ODs. 














FIGURE 14. Shaft or bore smoothness and hardness are 
not critical with these internal and external seals. 
Rubbing surface is part of the seal assembly. External 
type, b, is dual unit. 


Pressure on this side 


Pressure on this side 
lifts lip of f the shaft 


forces lip against the shaft 
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FIGURE 15. When installing a seal, point the lip in the 
right direction! If it’s in backwards, it’s sure to leak. 


sure energized and easily unseated by pressure in 
the wrong direction. The lip should point in unless 
its purpose is to exclude dust and dirt and there’s no 
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FIGURE 16. TYPICAL MECHANICAL SEALS. Positive 
interference sealing between the shaft and seal unit and 
between bore and seal unit eliminates shaft and bore 
finish problems. Also, these parts (shaft and bore) can- 
not possibly be worn by the seal. Designs d and e do 


ROTATING SHAFT SEALS continued 
danger of lubricant leakage. Push the seal onto the 
shaft. 

The seal should be pressed into the bore with a pipe- 
like tool just a little smaller than the bore. If there’s 
no press, a mallet and wooden block may be used to 
tap the seal into the bore. Care must be taken so the 


seal is at right angles to the shaft, not cocked in the 
bore. 


Mechanical Seals 
\ mechanical seal is a packaged seal assembly con- 
taining precision-finishing running seal surfaces. 
Neither shaft or bore are involved in the sealing 


Synthetic rubber beliows G@ Stationary seal 
| (shatt seai) 


not show a rotating seal member because they are de- 
signed to work against a shoulder or collar on the ro- 
tating shaft. All of these designs incorporate springs 
which load the seal faces to prevent leakage at zero 
pressure, take up axial wear of the sealing members, 
and also keep seal faces in contact despite linear expan- 
sion or contraction of the shaft. In designs a, b, and c, 
the springs also transmit driving torque from the shaft 
to the rotating seal element. 


process. Usually, the sealing members contact on faces 
at right angles to the shaft axis. Mechanical seals are 
sometimes called axial seals for this reason. The me- 
chanical seal unit has static seals between its rotating 
and stationary members and the shaft and bore with 
which it is used. 

Mechanical seals cost more than the previously dis- 
cussed types. In return, they offer the following ad- 
vantages. 

1. No wear of shaft or bore, finishes of these parts 

not critical. 

2. Relative insensitivity to shaft deflection, end 

play, or runout. 

3. Operate at higher pressures, and temperatures, 

and speeds. 

4. Low leakage rates. 
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HORIZONTAL MOTORS, Uniclosed, dripproof, 1% to 
250 h.p.; Totally Enclosed, 1 to 150 h.p.; Explosion- 
Proof, 1 to 150 h.p. (Other available types not shown) 


VARIABLE SPEED MOTORS, Varidrive, upright, 14 


to 75 hp. Varidrive, horizontal, 14 to 60 h.p. (Other 
available types not shown) 








INTERNALLY GEARED MOTORS, Syncrogear, 1 to 
30 h.p.; net Right-Angle worm-gear, 1% to 
2 h.p. (Other available types not shown) 





VERTICAL MOTORS, Unimount vertical solid shaft, 
14 to 500 h.p.; Unimount Totally-Enclosed, ¥ to 150 
h.p.; Unimount Explosion-Proof, ¥% to 150 h.p. 
(Other available types not shown) 


U.S. makes many types of motors...for many uses in many industries 


There are U.S. Motors specialized to serve vir- 
tually all fields of industry. The above are just 
a few of them. Whatever your application, 
chances are that there’s a standard U.S. Motor 
designed to fit it—for U.S. has been meeting 
specialized industrial needs for over half a cen- 
tury. The quality that is built into each U.S. 
Motor at every point is your assurance of long, 
trouble-free operation. U.S. offers, too, pack- 





aged systems of automatic speed control based 
on U.S. Varirrox or other automatic controls. 
U.S. VanipyNne Power Pack converts any stand- 
ard AC fixed-speed motor to adjustable speeds. 
Besides motors and controls, U.S. furnishes 
power drives both for separate-mounted motors 
and for non-electrical applications. If you need 
motors...automatic controls...geared or belted 
drives ...write or phone. 


U.S. ELECTRICAL MOTORS INC. 


U.S. MAJOR MOTOR LINES INCLUDE: 
1. Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, 
4, Uniciosed, 5. Syncragear. Also, many other special motors. 


BOX 20568. LOS ANGELES 84, CALIFORNIA 


OR MILFORD, CONNECTICUT 


FREE COLOR-ILLUSTRATED BROCHURE... 


For specific data write for General Bulletin. 
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SEAL MANUFACTURERS DIRECTORY 


Products 
Advanced Products Co., North Haven, Conn. 8 
American Felt Co., Glenville, Conn. 3 
Auburn Mfg. Co., Middletown, Conn. 8 


Borg-Warner Mechanical Seals, Div. 
Borg-Warner Corp., Los Angeles 54, Calif. 


Cartriseal Corp., Lincolnwood, II. 
Chicago-Allis Mfg. Corp., Chicago 7, Ill. 
Chicago Rawhide Mfg. Co., Chicago 22, Ill. 
Cleveland Graphite Bronze, 

Div. Clevite Corp., Ceveland 10, Ohio 
Crane Packing Co., Morton Grove, Ill. 

A. W. Chesterton Co., Everett 49, Mass. 


Disogrin Industries Inc., Mt. Vernon, N. Y. 
Dixon Corp., Bristol, R. I. 


Excelsior Leather 


Washer Mfg. Co., Inc., Rockford, Il. 


Felt Products Mfg. Co., 
Packing Div., Chicago, Ill. 
France Packing Co., Philadelphia 15, Pa. 


Garlock Inc., Palmyra, N. Y. 

Gits Bros. Mfg. Co., Chicago 23, Il. 

Goshen Rubber Co. Inc., Goshen, Ind. 

Grover Piston Ring Co. Inc., Milwaukee 2, Wis. 


Hadbar Inc. Rosemead, Calif. 
Halogen Insulator 
& Seal Corp., Franklin Park, Il. 


International Parkings Corp., Bristol, N. H. 
Johns-Manville Sales Corp., New York 16, N. Y. 


Koppers Co. Ine. 
Metal Products Div., Baltimore 3, Md. 


Linear Inc., Philadelphia 35, Pa. 
Minnesota Rubber Co., Minneapolis 16, Minn. 


National Seal Div., Federal- Mogul- 
Bower Bearings Inc., Redwood City, Calif. 


Parker Seal Co., Culver City, Calif. 
Precision Piston Rings Inc., Indianapolis 1, Ind. 


Precision Rubber Products Corp., Dayton 17, Ohio 


Rotary Seal Div., Muskegon Piston Ring Co., 
Sparta, Mich. 


Sealol Corp., Providence, R. I. 
Syntron Co., Homer City, Pa. 5, 


Albert Trostel Packings Ltd., Lake Geneva, Wis. 4, 


Victor Mfg. & Gasket Co., Chicago 90, Ill. 4,5 





Key to numerical type designations 


. Labyrinth seals 

. Floating bushings, rings 

. Felt washers 

. Cased felt washers 

- Radial lip seals 

- Mechanical seals 

- Piston rings 

. O-rings and special cross-section elastomeric rings 


ROTATING SHAFT SEALS continued 


Numerous special designs are available for special 
applications. Construction materials, for example, vary 
with speed, temperature, and other conditions. Some 
typical designs are shown in Fig. 16. 


Sizes: Standard mechanical seals can be had in sizes 
from 14-in. shaft diam to 4-in. diam. Sizes larger than 
this are also available. They are not, however, off- 
the-shelf items. Unlike lip seals, there is little choice 
of bore diam once shaft diam has been decided. There 
is some variation between seals made by different 
manufacturers but for a given style, there is not the 
wide range of bores available that there is in lip seals. 
Mechanical seals are generally longer than lip seals. 
Construction is, of course, responsible for this. How- 
ever, there is quite a bit of variation in length to 
diameter ratios of different seal designs, see Fig. 16. 


Types: The terms: stationary, rotating, balanced, un- 
balanced, inside-mounted, and outside-mounted are 
used to describe differences in mechanical seal de- 
signs. Stationary means that most of the parts of the 
seal do not rotate. This fits these seals well to high- 
speed applications. Rotating is the opposite, of course. 
Installation of rotating seals is somewhat simpler than 
for stationary seals. Also, the rotating seal tends to 
throw out sludge or sediment by centrifugal action. 

Balance and unbalance relate to the effect of the pres- 
sure of the fluid being sealed on the contact of the 
sealing faces. In the unbalanced seal, pressure of the 
fluid forces the faces together. This type of seal can- 
not, therefore, be used for very high pressures. Other 
designs either partially or totally balance the pres- 
sure. The majority of mechanical seals are partially 
balanced. 

Inside- and outside-mounted tell whether the major- 
ity of the seal parts are inside or outside the housing 
being sealed. Pros and cons of these two types are: 
No possible damage to seal parts from the fluid with 
outside mounting and no space inside the housing re- 
quired. Inside mounting is nevertheless most popular 
and usually more compact. 


FIGURE 17. Specially-designed ring ends improve seal- 


ing by closing the usual ring gap, but still let the ring 
expand or contract. 
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Performance: Mechanical seals have worked at pres- 
sures as high as 5000 psi, temperatures in the neighbor- 
hood of 500 F, and rubbing speeds of 15,000 fpm. 


Ring Seals 


Certain types of ring seals are actually clearance 
seals. These have already been discussed. Rubbing 
types of ring seals which are sometimes used as lubri- 
cant seals for rotating shafts are: 


1. Metallic (piston) rings 
2. O-rings (elastomeric) 


Metallic ring seals are the familiar piston rings 
used for sealing reciprocating pistons. When used for 
sealing rotating shafts, the ends are often specially 
designed to limit or stop leakage at the ring gap, Fig. 
17. Ring gap leakage may also be prevented by using 
multiple rings or concentric rings with staggered gaps. 


Housing Sealing surfaces 





Pressure ———>- Ba 


ie. a I 


FIGURE 18. Pressure on a piston ring by the fluid 
being sealed causes the ring to seal on the OD and the 
face in the ring groove. 











The way in which a piston ring seals depends upon 
the pressure it is sealing in some instances. A ring or 
rings merely create a labyrinth unless pressure is ap- 
plied to force the ring into contact with the side of the 
groove. In some cases they are used in just that way. 
When they are energized by pressure of the fluid being 
sealed or by springs, they contact the side of the groove 
and become rubbing seals, Fig. 18. 

Piston rings do not, generally, provide leaktight 
sealing. They will, however, operate at elevated tem- 
peratures; the installation can be designed to work 


Piston rings eee’ 
— 


FIGURE 19. Piston ring sealing of a steel mill reduction 
gear drive. In this application, intense heat, water, and 
mill scale were present. Dual rings with staggered, 
straight-cut gaps are used. Replaceable bushings on 
shaft and in housing are ring contacting members. Rings 
are stainless steel alloy. 


with differential expansion of shaft and bore over a 
fairly wide temperature range, and the machining 
needed to incorporate them into a design is relatively 
simple. However, this machining must be precise. 

Largest use of piston rings for rotary sealing is in 
high-temperature applications and applications com- 
bining high temperature and gritty dirt, Fig. 19. Where 
downtime is expensive, they are an attractive sealing 
means if the small amount of leakage can be tolerated. 
Sudden failures are extremely unlikely and life may be 
four to five times that of more commonly used seals. 
To offset this, they are more costly than some other 
types. 

Piston rings for rotary sealing are available in 
sizes from %g-in. to several ft in diameter. Rings over 
a foot in diameter are special, but available from sev- 
eral sources. Rings are available in a variety of ma- 
terials with different surface treatments to fit them to 
a variety of jobs. Table IV gives a few facts on some 
successful ring sealing jobs. 


Table IV—Piston Ring Seal Performance 


Diam. No. of Ring Medium sealed Press Temp Speed Leakage 
{in.) rings mat'l (psi) (F) (rpm) 
0.750 
1.000 
2.500 
3.250 
5.750 
6.000 
6.750 
10.375 
30.000 
44.000 


Iron SAE 30 oil 30 250 30,000 — 
Iron MIL-L-7808 400 500 4,000 6 cc/min 
Bronze SAE 40 oil 250 200 2,000 — 
Iron SAE 30 oil 2-600 250 2.500 -3 Ib/min 
Iron SAE 40 oil 325 250 2,000 -4 lb/min 
Iron SAE 40 oil 400 350 2,000 5 Ib/min 
K-30 SAE 40 oil 300 250 1,400 — 
Iron 3S SAE 40 oil 0-5 300 2.500 04 
Iron Grease 0+ 100 1,500 04 
K-30 SAE 40 oil 150 200 1,750 — 


lh Bell ell cel eel eel ell el 





*Step seal ring 


SEPTEMBER, 1960 








LOCATE SEAL AS CLOSE AS 
POSSIBLE TO LUBRICATING FLUID 


A-| DIA 


W 


Cross section Glond 


| L Ec) M \R 


Diametra/ | Eccentricity | Bearing | Groove 








(A-| MIN= B MAX +2CMIN) 
Nomina/ 





Actual 


depth clearance max! length | rodius 
min. 











029 
through 
L_ 0 oO” 3.989 
(0 MIN «BMAX +E MIN) 
Lg DIA.s ORING 1.0.4+.002 


























J62 
Me meee, AEE | through 
MAX (rye) || vee RAD. 1 5.987 





! 
a ¥ T 
x 2 fia! fy 
) | 
@ 003 max ———— 
SECTION W-w =O 


GROOVE DEPAIL 


734 
through 
5.984 











0139 0.133 \0.1/32 0.016 


+.004 O.1/35 \0./36 0.020 





to to fo 





























‘Total indicator reading between groove OD, shaft and adjacent bearing surface. 


FIGURE 21. Recommended shaft and housing dimension for rotary O-ring seal glands. 


ROTATING SHAFT SEALS continued 


O-rings and other special cross-section elastomeric 
sealing rings ordinarily used for static and reciprocat- 
ing seals can also be used for sealing rotating shafts. 
They have operated successfully at speeds to 1500 
fpm. However, they are not generally recommended 
for speeds above 900 fpm. 

The O-ring compounds used for rotary seals are 
generally harder than those used in other applications. 
Durometer hardness of rings recommended for this 
service ranges from 80-90. Compounds containing 
graphite are often used. Manufacturers caution that 
these compounds may not work well with all metals be- 
cause of the graphite. Particular mention is made of 
the possibility of pitting of stainless steels. 

O-rings used for rotary sealing are installed in a 
groove in the bore or housing, not in a groove in the 
shaft if the shaft is the rotating member. They may 
also be used in a stamped sheet metal housing pressed 
into a bore, Fig. 20. Tolerances must be closely held 
on this type of seal. Eccentricity or shaft runout should 
be no more than 0.0005 in. 


Recommended operating temperature range is —40- 
250. Temperatures lower than this cause the ring to 
lose resilience so it will not seal well. Contraction is 
also a problem at these low temperatures. 


O-ring 





FIGURE 20. Machining a groove for an O-ring shaft 
seal is not necessary if the O-ring is installed in a 
stamped sheet-metal housing. This design has been 
used as an oil seal on drill press spindles. 


To prevent excessive heating of the O-ring, the 
gland or housing should not be used as a bearing 
surface and total diametral clearance of 0.016 in. 
should be provided to be sure the shaft does not rub 
the O-ring housing. Shafts should be hardened to 
approximately 55 Rockwell to prevent excessive wear 
in high-speed applications. Recommended groove di- 
mensions and other data on rotary O-ring seals are 
shown in Fig. 21. aaa 
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Redesigned drive, motor mount 


give low-mairitenance operation 


A NEW DRIVE system is one of the more outstanding 
features on the latest DoALL power saws, the Models 
€-69 and C-70. The drive uses a new concept of motor 
mounting and redesigned variable-speed Afive, cut- 
ting head pivot assembly, and spindle assembly. 

The original DoALL power saw was the first scissor 
type machine with enough rigidity and accuracy to 
use the high-speed saw band developed by our com- 
pany. The new drive was planned so it could be used on 
machines already in the field. 

In designing the new drive, we gave careful con- 
sideration to trouble-free, low-maintenance service. 
Belt replacement, being one of the principal servicing 
requirements, was given particular attention. 


How it works 


We began with the motor and developed a unique 
mounting that provides positive, constant belt tension. 
The 5 hp motor is mounted om a chassis that travels 
on ball bearing ways. The tension spring is long 
enough so there is less than 2% variation in belt ten- 
sion throughout the working range. Tension is adjusted 
by two jam nuts that are easy to get at. 

The belts from the motor pulley to the variable-speed 
idler pulley and to the input spindle pulley have been 
increased from 1-3/16 in. to 1-7/16 in. wide. Minimum 
expected life is 2000 hours. 

The main shaft of the variable speed drive is larger 
and is lubricated differently. The sleeve rotates about 
the shaft on two bronze bearings. The shaft itself is 
a hollow grease receptacle. A spring-loaded cylinder 
in either end forces the grease through a hole into 
the bearing areas. Although recharging is infrequent, 
it’s made easy by a fitting in the outboard end of the 
shaft. 

The end cones are keyed to the sleeve, and the center 
of the sleeve is superfinished for the speed-change 
cone. This cone has a bearing which consists of a steel 
sleeve faced with a fiberglass and teflon bearing sur- 
face. The fiberglass provides strength and stability; 
the teflon provides lubricity. 


The new variable-speed drive has a number of 
other improvements. There are no cantilever shafts; 
all are supported at both ends. The speed-change actua- 
tor is a hydraulic cylinder that acts along the center 
line of the drive, eliminating any bending or turning 
moment. The cylinder itself has been enlarged. The 
drive ratio is 6:1, providing band speeds from 60 to 
350 fpm. 

Servicing again was considered in designing the 
stops that limit the high and low speed positions. 
These are simple jack screws with lock nuts against 
which a cast iron segment stops at either extreme of 
travel. The machine frame has added support below the 
drive. 


& a 


VARIABLE-SPEED pulley is rigidly supported. 
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By JACK HENDRICKSON, chief engineer, DoALL Co. 


The cutting head swings about a hinge. Power is 
transmitted from the drive to the cutting head through 
a shaft at the center of this hinge. To assure that 
heavy cutting loads will not twist the assembly—which 
could cause galling—the hinge bracket has been 
strengthened. 

The bearing on the far end of the hinge pin is sub- 
jected to the heaviest turning moment. It has been more 
than doubled in size. It also has been changed from 
cast iron to a bronze sleeve bearing. Two thrust bear- 
ings locate the hinge endwise. 

The bearings in the spindle running through the 
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SPEED-CHANGE cone has fiberglass/teflon bearing. 
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HINGE PIN sleeve bearing was doubled in size. 


hinge pin have been changed to prepacked ball bear- 
ings that require no additional lubrication. They are 
mounted so they may be replaced in the field, should 
this ever be necessary. 

We didn’t make any changes in the gear trans- 
mission between the shaft and the band wheel. This 
transmission, driven by the input pulley, has two 
helical gears working at a 52° angle. This unusual 
angle is necessary so the cutting head can be tilted to 
clear the work and so the saw band doesn’t have to be 
twisted 90°. The helical gears drive spur gears 
which drive the saw band wheels. 

(For a more complete description of this trans- 
mission, see the Sept., 1959 issue of Power TRANs- 
MISSION DESIGN, page 23.) asa 


if F 


Motor pulley 


os 


MOTOR MOUNT chassis runs on ball-bearing ways. 





Many companies can make gears — and, good 
ones too! But, MICRO is one of the few com- 
panies equipped to meet volume production 
needs. Special machine tools—many modified for 
higher production, plus latest inspection tech- 
niques, efficient handling, and production control, 
all give MICRO an important competitive edge. 
Result: MICRO can produce your gears faster, 
more accurately, for less cost, and on schedule. 


MICRO Production Facilities 


MICRO is equipped to produce medium and fine 
pitch gears in large production quantities and in 
sizes up to 4” diameter. Production facilities per- 
mit manufacture of spur, helical, bevel and worm 


Specialized Facilities for 
Volume Production of Fine 
and Medium Pitch Gears... 
Sizes up to 4” Diameter. 


gears as well as splines, ratchets and similar 
shapes — to commercial tolerances. Complete 
blanking and finishing facilities are also available. 


Request A Quotation 

Let us quote on your gear needs — there is no 
obligation. But to assure accuracy please give us 
complete data—detailed print, quantity, end-use, 
RPM, loading, and mounting layout .. . plus a 
sample gear if available. We'll respond promptly. 


WRITE FOR FACILITIES BROCHURE 
Get this 12 page booklet fully 
describing MICRO'S engineering and 
production facilities. 
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Power transmission ideas from the .. . 


Machine Tool Exposition 


THE IDEAS in this month’s /dea Section are all derived from power transmis- 
sion systems of the machine tools to be exhibited at the Machine Tool Exposition 
in Chicago this month. Naturally, it would be impossible to describe every drive 
that'll appear there. However, we feel the ones shown in the pages following are 
representative of the types used in this industry. 


If you’re planning to attend the show, you'll have a chance to see these 
ideas in action. To help you find them, we’ve given the booth number of each 
manufacturer who contributed to this section. 

Incidentally, the Machine Tool Exposition is expected to have the greatest 
display of metalworking equipment every brought together under one roof. 
There'll be more than 1000 machines, shown by more than 130 producers. Spon- 
sored by the National Machine Tool Builders’ Association, it'll be held at the 
International Amphitheatre from Sept. 6 to 16. 


Almost all the new machines being shown for the first time have some pro- 
vision for automatic operation. Just as automation was the theme of many of the 
machine tools introduced at the last exposition, in 1955, the theme this year ap- 
pears to be numerical control. 

And, as it has in the past, the Production Engineering Show will be held 
concurrently on Chicago’s Navy Pier. There'll be a wide array of power trans- 
mission equipment, components, and accessories on display there. A preview of 
these products also is included in this issue, starting on page 50. 
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O-ring drive transmits power smoothly 


MAKING ITS DEBUT at the Machine Tool Exposi- 
tion, the 1030 Micromaster surface grinding machine 
has a greater capacity than any present Brown & 
Sharpe surface grinding machine. 

The grinding wheel spindle is driven from a 3 hp 


IDEAS 


Paelatilaltiete| 


motor through 6 round belts—which look like large 
O-rings—running in grooved pulleys. This drive, called 
the Oriflex, is said to give an extremely smooth flow 
of power. 


Brown & Sharpe Mfg. Co., Booth 452. 


Tape-controlled jig borer has 


V-belt spindle drive 


TO BE SHOWN for the first time at the Machine Tool 
Exposition, the Model 65 jig borer is tape-controlled. 
The main spindle drive is through V-belts. There’s a 
variable speed transmission drive for the spindle feed 
takeoff. The table and saddle are driven by hydraulic 
cylinders. 


W. B. Knight Machinery Co., Booth 824. 





Low-maintenance 
belt drive 


is simple and efficient 


A VARIABLE-SPEED drive provides infinitely vari- 
able spindle speeds on the LAN-NU-ROL, a cylindrical- 
die thread-rolling machine. 

The drive transmission, powered by a 71 hp motor, 
is simple and efficient. There are no change gears. 
Power is transmitted from the motor to the gearbox 
by a variable-speed belt drive, and speed changes from 
166 to 500 rpm are made by an adjusting screw. 

The variable-speed pulley is designed to eliminate 
fretting corrosion as well as freezing and sticking. 
Bearing surfaces are re-oiled from an oil reservoir 
with each rotation of the pulley. The continuous rota- 
tional pumping action of the flange hub on the sleeve 
renews and evenly distributes the oil film on the bear- 
ing surfaces. 

The gearbox consists of two output worm gears 
driven by an input worm shaft which has two high- 
helix, double-enveloping worms running in oil, The 
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transmission is rated at 94% efficiency at maximum 
speed and 88% at minimum speed. Horsepower capac- 
ity is 18.5 hp at maximum speed and 10.3 at minimum 
speed. 

Two propeller shafts, each fitted with automotive 
type universal joints, transmit torque from the trans- 
mission to the inclinable roll spindles. A flanged cou- 
pling, located at the rear of the transmission, allows 
one spindle to be rotated independently of the other to 
correct any mismatch between the dies. 


Landis Machine Co., Booth 432. 





FOOTE BROS. introduces a 


FARNI-COO 


12 sizes—Center Distances 
from 14%” to 8” 


Rated to NEW AGMA 
Standards 


Ratios from 5:1 to 70:1 


Output torque to 46,000 Ib. in. 


Input capacities from .01 
to 66 HP 


High load carrying capacity 


Super-efficient 2-way cooling for higher 
thermal ratings 


Unlimited mounting positions 
Automatic and positive lubrication — 


IN STOCK for immediate delivery —..— 


Foote Bros. RADICON Worm Gear Reducers incor- 
porate totally new concepts of speed reducer design 
and construction. From the inside out and top to 
bottom, they embody years ahead thinking to pro- 
vide users with more efficient, more versatile right 
angle power transmission in minimum size units. 


Gear accuracy and surface finish, bearing and 
shaft design, positive lubrication, extreme effi- 
ciency controlled cooling, the selection of materials 
and precision manufacturing techniques—all re- 
flect careful attention to detail that results in 


higher load carrying capacity and maximum serv- 
ice life. 


These outstanding new fan-cooled worm gear re- 
ducers are available now—carried IN STOCK by 
Authorized Foote Bros. Distributors for IMME- 
DIATE DELIVERY. See them soon. Get complete 
details on the performance, versatility, and service 
life they will bring you. Write for RADICON Catalog. 


UNLIMITED MOUNTING POSITIONS 


Mh Eo a 
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COMPLETELY NEW and ADVANCED iine of 
WORM GEAR REDUCERS 





\RABICON(D 
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RADICON Reducers operate in a STREAM OF AIR for maximum thermal efficiency 


Advanced design of RADICON Worm Gear Reduc- A moving stream of air, induced by the maximum 
ers and their high efficiency radiation and convec- diameter fan, forcing high velocity cooling air 
tion cooling for controlled transfer of heat to the along horizontal channels formed by the external 
outside air, permit identical thermal and mechani- ribbing, dissipates radiated heat to hold the Re- 
cal ratings in most cases. For infrequent or inter- ducer’s temperature rise to a minimum. Cooling is 
mittent service, thermal ratings can be ignored. equally efficient at any mounting position. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


4575 South Western Boulevard, Chicago 9, Illinois 
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Variable-speed drive 
helps boost production 


A VARIABLE-SPEED drive is helping the No. 214-4 
hobbing machine produce, on a production basis, preci- 
sion, fine-pitch spur gears. The machine can hob gears 
to tolerances within 30 seconds of arc. 


faelatilal ite! 


interlocked 


controls give 
motorized ram 


versatility 


A MOTORIZED RAM that can be adapted to any 
Kempsmith Master-Mill has been developed by this 
producer of milling machines. The new ram has verti- 
cal and/or universal head attachments for angular, 
multiple-surface, vertical, and horizontal milling. 
The motorized ram is driven by a 3 hp motor, with 
electrical controls at the front and rear of the machine 


Its high production rate is partly due to the close 
control of hobbing speed made possible by the vari- 
able-speed drive. With this drive, consisting of vari- 
able-pitch pulleys, hob speed is adjustable from 200 
to 1200 rpm, and the operator can select the optimum 
hob speed that will produce work at the fastest practi- 
cal rate. Approximate speeds are set by graduations 
at the drive control knob. For fine regulation you 
use a hand tachometer (furnished with the machine) 
while turning the knob. The constant-speed driving 
motor is rated at 1 hp. 

Rigidity of the machine is maintained throughout; 
and many extra-large parts are used. Shafting, for 
example, has high diameter-to-span ratios. Feed power 
is tapped off close to the main drive, rather than in the 
area from which the gear blank and hob derive their 
rotation. This prevents feed-torque error in the timed 
hob-to-gear-blank relationship. 


Barber-Colman Co., Booth 923, 


and an electro-magnetic brake. The electrics are inter- 
locked to motivate the head and machine spindle 
separately or simultaneously. A dial selector speed 
change mechanism provides eight changes and ranges 
of 50 to 2250 rpm. Lubrication is by a pressure oil 
system. 

Kempsmith Machine Co., Booth 347. 
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Chonge gears 


Fast speed drive 


aa 


Slow speed drive 


a 


Spindle 


One clutch, one motor give four speeds 


THE SINGLE-SPINDLE Dialmatic automatic screw 
machine has four automatically-changed spindle speeds, 
both forward and reverse, available for each set of 
change gears. Pick-off change gears can be changed to 
get 122 spindle speeds, ranging from 24 to 1820 rpm. 

A two-speed motor powers the spindle and provides 
two speeds. Two more speeds are made available by 


cere Seon etme samc ema cmmnamemmasnne | 
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nee 
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a disc-type friction clutch. All speed changes are done 
automatically with pushbutton controls. 

An electric feed drive provides separate, infinitely- 
variable feeds for all ten turret positions. A feed moni- 
tor indicates the exact feed in ipm for each turret 
position. 

Cleveland Automatic Machine Co., Booth 900. 








Orive Shatt 


Clutch No. 4 


———-- Range Geors 
continued 


Pinion Shaft 


HEADSTOCK GEAR TRAIN works like this to give 
four speeds: Speed changes are made by engaging the 
clutches in combinations of 1-3, 2-3, 1-4, or 2-4. With 
the 1-3 combination, the gear with clutch 1 is driven by 
the driveshaft, turning the cluster gear free on the sec- 
ond shaft. This drives the cluster gear free on the drive- 
shaft to the clutch 3 gear driving the backshaft. In the 


2-3 combination, the smaller gear on the driveshaft 
cluster gear drives the gear on the second shaft driving 
clutch 3. With 1-4, the clutch 1 gear drives the larger 
clutch 4 gear. With 2-4, the large clutch 2 gear drives 
the smaller clutch 4 gear. A typical 4-speed combina- 
tion is 121, 222, 356, and 651 rpm. By changing change 
gear and range gears, 140 speeds are available. 


Clutch combinations change spindle speeds 


THE HEADSTOCK on the Gisholt Masterline 2F 
Fastermatic automatic chucking turret lathe has four 
electric multiple-disc clutches that provide four spin- 
dle speeds for each set of change gears. 

The helical gears in the constant-mesh headstock are 
hardened and ground. There are four shafts and a 
spindle, and power is applied to the driveshaft with a 
belt drive from a constant-hp 1800 rpm motor. All 
thrust on the shafts is applied to bearings mounted in 
the front wall. 

The driveshaft has a 6-groove B-section V-belt 
pulley on the outer end and is mounted in three bear- 
ings—two floating and one fixed. One of two clutches 
mounted on the shaft drives a single gear on a ball 
bearing; the second drives a cluster gear on two 
bearings. 


The second shaft, or backshaft, has a brake on one 
end, with the drive cup mounted in the head casting. 
There’s a clutch on the shaft to drive a bearing- 
mounted cluster gear, another clutch to drive a single 
bearing-mounted gear. A spline on its extreme end 
drives one of the change gears. 

The third shaft, or countershaft, is splined on 
either end, one to carry a change gear and the other 
to carry a range gear. The fourth shaft, or pinion 
shaft, is splined on one end for a range gear and a 
pinion gear is mounted between the bearings to drive 
the spindle. 

The spindle is mounted on two precision flange cup 
taper roller bearings. The headstock is lubricated with 
a spray system over the gears and bearings. 


Gisholt Machine Co., Booth 1042. 
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As BEARINGS 


2tna Packaged Bearing 


STEP UP PRODUCTION 


Low-cost Aetna packaged bearing units simplify modern 
assembly line production. Designed as complete, integral, 
prelubricated units, these bearings greatly reduce over-all 
assembly costs and assembly time, and minimize stock 
handling. Individual units are simple in design, incorporat- 
ing a single row of radial ball bearings with extra large 


AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURG-AETNA CORPORATION 


lubricant capacity and a highly efficient seal. For all light- 
duty, medium speed applications, they assure dependable 
product performance free from troublesome servicing. 

For complete information, call your Aetna representative 
listed in your telephone directory, or write for Prelubricated 
Bearing Catalog AG-59. 


4600 SCHUBERT AVE. 
CHICAGO 39, ILL. 
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Infinitely 
variable speed 
by belt 
or direct drive 


A PRECISION vertical grinder, the 1200 Series, is a 
single-spindle machine which can be equipped with 
tracer, numerical, or manual control. It features infi- 
nitely variable feed and speed ranges, and the grind- 
ing spindle may be either belt driven or have a direct 
motor drive. 


A de drive with potentiometer control gives variable 


IDEAS 


continued 


THE EDLUND-MATIC, a layout drilling and tapping 
machine, has numerical control with both tape and 
dial input to provide a large degree of flexibility in 
setting up a variety of operations. 


Meath, | 


work table speed. To eliminate stick-slip and to assure 
precise locating of the vertical and horizontal slides, 
recirculating roller bearings are used on all way sur- 
faces. The bearings are designed to provide instant 
reaction to a minimum of command. 

Frauenthal Div., Kaydon Engineering Corp., Booth 
1220. 


Automatic speed and feed 
are infinitely variable 


The spindle drive is infinitely variable, using an 
adjustable constant speed pulley on the motor and a 
compensating variable speed pulley in the column. 
Spindle speeds are variable from 225 to 2700 rpm. 

The feed mechanism also is infinitely variable, tak- 
ing its power from a de motor mounted in the drive 
section of the upper column. It’s basically a mechani- 
cal design with power transmitted through a worm and 
worm gear. The feed is engaged by a magnetic clutch, 
and a dial potentiometer indicates the feed rates. 
Spindle feeds range from 1 to 7 ipm. 

The spindle is carried at the lower end in a pair of 
preloaded precision sealed ball bearings. A second 
bearing supports the spindle in the upper end of the 
spindle quill. The spindle quill has the rack, or feed, 
teeth cut directly into the sleeve. 


Edlund Machinery Co., Booth 531. 





Delivery From Stock On — 


POWER TRANSMISSION 
EQUIPMENT 


Economically Ne), tel:) 11-044), 


ol 
Priced EASILY-ASSEMBLED 
FLEXIBLE COUPLINGS 
: Full Range 
Of Sizes @ cw 


Bores {mox.)+*** 54” to 2142" 


oD. , ever? : oe a 1500 to. 
oz. 
va 1/20 to 3000 


Easily ?. 
: Installed Torausric).«¥¥a to 5100 reat 


Maintenance- MAINTENANCE-FREE INSTANTLY- 
Free ADJUSTABLE VARIABLE SPEED PULLEYS 


We will be glad to make 


recommendations or help 





you in any particular 


requirement or problem. 


Request illustrated bul- SHAFT MOUNTED, GEAR REDUCERS — 
ELIMINATE SUPPORTING STRUCTURES 


letins and catalogs END ALIGNMENT PROBLEMS 


containing engineering 
data, details on sizes 
and types. 


_ ai ai 
Double 1 


Shofts 1%s to SH > 


LIGHT-WEIGHT PRECISION-BUILT UNIVERSAL JOINTS 


Aer 
—— : 
4 tes 
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ave 


SELECT-O-SPEED TRANSMISSIONS — Economical, easily installed on new or old equipment. 
Ratios to 10 to 1, horsepowers Ye to 742 at 1750 rpm. 


VERSA MOUNT TAKE UP FRAMES — Accommodate any make of pillow block, mount side or 
top. Stock ‘sizes for 12” to 27” pillow blocks, travel length 2” to 36”. 





MOTOR BASES — Tilting, sliding and automatic belt tensioning types. Wide variety of sizes 
for motors fractional to 15 hp. 


LOVEJOY FLEXIBLE COUPLING COMPANY 


4852 West Lake Street © Chicago 44, Illinois © Phone EStebrook 9-3010 
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CET ial. 


Buntin 


An additional 
Bunting service 


NO W. . . available from Bunting distributors all over America 


Bunting nylon puts at the disposal of engineer and 
manufacturer a tested material for bearings and 
parts that fully meets all requirements in which the 
unique qualities of nylon are desired. It is strong, 
tough, heat resistant, rigid but with high embed- 
dability, and practically self-lubricating. There are 
many and various applications where Bunting nylon 
will improve performance. 


® Bunting nylon is available from stock in solid 
rods, extruded tubes, tubular bars, pressure tubing 
and plate. 

® Unusually wide range of sizes and shapes pro- 
vides low cost fabrication and minimum of machining. 

@ It is readily machined, blanked, ground, turned 
and welded or bonded with adhesive. High produc- 
tion speeds can be maintained. 


write for this Nylon Catalog and 


Bunting nylon expands Bunting’s comprehensive 
service—now supplying bearings, parts and bars 
made of cast bronze, sintered metals, aluminum 
and nylon. Available from stocks or made to blue- 
print for production and maintenance requirements. 





EASY TO TRY IT 


Small lots of special design Nylon bearings, or 
parts can be made immediately by fully 
equipped emergency machine shops in Bunting 
branches. The wide range of sizes and shapes 
of Bunting Stock Nylon makes the alteration 
of a stock item easy and economical. Your 
local Bunting Distributor can arrange for such 
work. 














Listing No. 32 





the BUNTING Brass and Bronze Co. 


TOLEDO 1, OHIO 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE, SINTERED METALS AND ALUMINUM 





} write for Catalog No. 58 
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How to prevent bearing failure 


By H. O. WALP, chief metallurgist, SKF Industries, Inc. 


Finding the reason for a bearing failure is 
the first step toward the cure. Sometimes the 
reason is obvious. On the other hand, a com- 
plete laboratory analysis may be necessary to 
find the cause. This article won’t make you an 
expert, but the information and illustrations 
will acquaint you with many of the more com- 
mon causes and their symptoms. 


ANTIFRICTION bearings do not wear out even after 
long service if properly cared for. They may even- 
tually reach their fatigue limit. But most bearing fail- 
ures occur long before fatiguing of the materials oc- 
curs. The flaking which occurs when fatigue limits are 
reached is illustrated in Fig. 1. 
Premature bearing failures occur if bearings are: 
(1) overloaded; (2) improperly or inadequately lu- FIGURE 1. Flaking, the 
bricated; (3) contaminated; or (4) damaged by care- result of fatigue, in an- 
less handling, or installation on shafts or in housings yaa ta bearings 7" 
: : shown here in the early, 
that do not fit properly. Poor fit in housings or on left, and advanced, right, 
shafts may also cause overload failures. In addition stages. 
to these primary causes of failure, there are two others 
—pitting from electric current and damage from vi- 
bration of stationary bearings—which will be briefly 
discussed. 


Overloading 


The only difference between failures from overload 
and fatigue is the time it takes. The most obvious cause 
of overload is selecting the wrong bearing. The cure is 
easy: Calculate accurately the bearing loads '* and use 
a big enough bearing. 


Determining Bearing Loads Due to Power Transmis- 
sion,” POWER TRANSMISSION DESIGN, May, 1960, 
pp. 48-52. 


“Determining Bearing Loads Due to Power Transmis- 
sion,” POWER TRANSMISSION DESIGN, August 


1960, pp. 40-44. FIGURE 5. Corroded rollers from water or some other 


corrosive agent. 
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Other causes of overload are undersize housings, 
oversize shafts, misalignment during mounting, ex- 
pansion of the inner race by forcing the bearing too 
far on a tapered shaft or adapter, and excessive pre- 
load during adjustment. 

Undersize or out-of-round housings will reduce the 
bearing clearances and load the bearings excessively. 
Both of these will squeeze the outer race out of shape 
to produce a localized failure pattern, Fig. 2. The same 
sort of failure may also be produced by a split housing 
when the halves are bolted together if the bore is 
undersize. Out-of-round shafts have the same effect. 

With pillow blocks, distortion of the housing bore 
will produce out of roundness, and the same sort of 
failure can occur if the mounting surface is not flat 
and smooth. 

If a bearing is not seated squarely in a split housing 
it can be pinched across the corners of the outer ring 
when the cap is bolted down. Examine a_ bearing 
which failed for this reason and you will see a defi- 
nitely defined load track on opposite sides of the outer 


ing installation. This condition also produces stress on 
the retainer. This, and poor lubrication are the pri- 
mary causes of retainer failure. Causes of misalign- 
ment are: housing bore not parallel to shaft, shaft 
shoulder not square with bearing seat, bent shaft, or 
inner ring cocked on the shaft due to careless installa- 
tion. ° 

When the housing bore is not parallel with the 
shaft, the wear path on the outer race will show it by 
not being parallel to the edge of the race. The other 
conditions show up in the same way on the inner race. 

Misalignment failure can also occur with cartridge 
bearings if the cartridge is not bolted squarely to the 
machine frame. 

Initial overload can also be caused by binding outer 
races and excessive thrust in opposed mountings. A 
design where this could happen is shown in Fig. 3. 
The excessive thrust load on one bearing is trans- 
mitted through the shaft to the other, so both are over- 
loaded. 

To avoid overloading ball bearings when mounting 


race. them on tapered shafts or adapters, rotate the outer 
Overloading can also come from misalignment dur- 


race while the bearing is being forced onto the taper. 


diate 

















a We 1 : 
FIGURE 3. This sketch shows how an 
axial overload can be applied to two 
bearings when endcover A is tightened 
down. Force against the outer race 
that the cover bears against is trans- 
mitted through the balls to inner race, 
shaft, and inner race of the other bear- 
ing. Since the outer race of the other 
bearing is held by the housing, high 
load results. 


FIGURE 2. Overloading from distor- 
tion of a bearing ring is shown by a 
locallized failure pattern. A mirror 
here shows how flaking occurred on 
opposite sides of this ring forced out 
of round by its housing. 


FIGURE 4. Wear or lapping caused by 
dirt in a bearing. 


FIGURE 7. Simple shroud or sheet 
metal box can keep contaminants out 


FIGURE 8. Discoloration of the bear- 
of bearings. 


ing steel from overheating. Loss of 
temper causes early flaking and fail- 
ure. Lack of lubricant caused this one. 
FIGURE 6. Corrosion pitting where 

balls or rollers contact the races and 

dark brown color show that corrosion 

happened before the bearing went into 

service. 
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PREVENT BEARING FAILURE continued self-aligning bearings, Fig. 4. These paths will be pol- 


ished as will the balls and rollers. If there are no 
When even the slightest amount of binding is felt, the breaks in the surfaces of the balls or rollers and the 
inner race has been expanded as much as it should path is clearly defined, you can be sure that there was 
be. With spherical roller bearings, the decrease in in- 
ternal clearance as the ring is forced onto the taper 
should be checked with feeler gages to maintain the 
recommended value. 


Contamination 


Dirt in a bearing is any solid substance that doesn’t 
belong there. It may be airborne grit, dust, or dirt; or, 
it may be metal chips or particles coming from some 
failed part of the machine in which the bearing is in- 
stalled. 

The large pieces may be pressed into the races and 
balls and cause dents or scratches. Fine particles act 
as an abrasive and cause lapping of the bearing parts. 


mere i FIGURE 10. Smearing shown on this bear- 
This can be seen and felt in the ball or roller paths of ing roller was caused by too thick an oil. 


FIGURE 9, Sliding, skidding, and smearing are used 
to describe this condition, a, caused by not enough or 
the wrong kind of lubricant. Flaking also occurs, b. 
Eccentric wear of this retainer, c, is the result of poor 
lubrication. 


FIGURE 11. False brinelling, shown 
here, can be told from ball dent- 
ing from other causes because 
false brinelling wears away polish- 
ing lines on the races, This con- 
dition may also occur with other 
types of antifriction bearings. 


FIGURE 12. Bearings can be damaged by careless treatment. Here are an 
inner ring cracked by forcing on an oversize shaft and an outer ring cracked 
by hammering on it. 
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ORANGE ROLLER BEARINGS 


stabilized for temperatures to —297°F. 


—)\ 


til 
wi 


in WORLD’S LARGEST BALL VALVES 


used in “Nova” Moon Rocket Project 








‘ 
Cutaway of typical FLO-BALL 
Valve for liquid —. 


Shows how ball is fixed by Orange 
Roller Bearing to absorb)all pres- 


ROLLER BEARINGS 
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Eight 5 FLO-BALL 

equipped with Orange stainless 

bearings stabilized for low temper- 
Hydromatics, Inc., Livingston, N. J. for 
liquid oxygen service in static testing Sie 
of giant million-and-a-half pound thrust 
the six-engine “Nova” Moon Rocket. — ot 





Hydromatics Flo-Ball valves assures fast-acting, low-torque 
operation and resistance to shock and impact, without dis- 
tortion or backlash. The bearings are modified Orange Roller 
Bushings, consisting of a full complement of precision needle 
rollers, with inner and outer races. 


Orange engineers have had wide experience supplying bear- 
ings for the specialized needs of missiles and rockets. We 
invite your inquiry and offer fullest engineering cooperation 
in the design and construction of roller bearings to meet 
your requirements. 


Write for latest 44-page Engineering Manual 


ORANGE ROLLER BEARING CO., Inc. 
552 Main Street, Orange, N. J. (7—~\ 





RAND 
Needle Bearings — Staggered Roller Bearings YY 


Journal Roller Bearings — Thrust Roller Bearings 
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PREVENT BEARING FAILURE continued 


fine dirt in the bearing. 

Deep-groove bearings are not as easy to examine as 
others because you can’t see the balls and ball paths. 
A check can be made by feeling the clearance between 
inner and outer races. To do this lay the bearing on a 
flat surface and hold one ring stationary. Then, if the 
other ring can be moved parallel to the flat surface, 
the bearing is worn. Don’t try to feel this wear with 
the bearing held in ‘your hand. Normal internal clear- 
ance can be mistaken for wear, this way. 

Another type of dirt which can cause lapping is 
the iron oxide formed during rusting. This damage is 
shown in Fig. 5. 

When a bearing corrodes before it’s put in service, 
it will, of course, be noisy the first time it starts up. 
This type of corrosion is characterized by pitting 
where balls or rollers contact the races, Fig. 6, and 
dark brown color. 

Both dirt and water may get into a bearing with the 
lubricant. So, lubricant, lubricating devices, and lubri- 
cating methods should be closely watched. Seals should 
also be checked thoroughly and often. In many cases, 
an inexpensive shroud or sheet metal box, Fig. 7, can 
be worth more than its weight in gold because it keeps 
contaminants out of a bearing. 


Lubrication 


Antifriction bearings don’t need much lubricant. 
But, what they need, they need badly, Not enough or 
the wrong kind of lubricant is a very common cause 
of bearing failure. Grease is adequate for lubrication 
of many bearings. In applications where loads, speeds, 
or temperatures are high, oil lubrication is necessary.* 

Lack of lubricant produces a high-pitched sound 
and a rapid rise in bearing temperature. If the bearing 


FIGURE 13. Pitting 
from an electric cur- 
rent can be seen in 
the roller shown 
here, a. Magnifica- 
tion is needed to see 
the craters made by 


current, 6, and burns 
from arcing, c. 
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runs this way for long, it may seize, intense overheat- 
ing may draw the temper of the bearing steel and cause 
softness and early failure, or cage, balls, rollers, or 
rings may wear. Fig. 8 shows what can happen. In 
the early stages, overheating can be recognized by the 
blue color of the bearing. 

Too much or the wrong kind of lubricant can be 
almost as bad as too little. This will produce an in- 
crease in the temperature of the bearing which may 
damage it. Too thick a grease or oil may also keep 
the balls or rollers from rolling. They then slide and 
cause smearing of the parts, Fig. 9, and early failure. 

Very rapid starting, combined with heavy loads and 
low temperatures can also cause smearing. The low 
temperatures which stiffen or thicken the grease in- 
crease the probability of this happening, but it can also 
happen at normal temperatures. Skidding or smearing 
can also happen when loads are light if acceleration is 
rapid. In this case, the inner race skids on the balls 
or rollers before they have a chance to roll, Fig. 10. 
In either case, early failure of the bearing results. 


Damage 


Ball denting or brinelling is usually caused by exces- 
sive axial pressure on one race while the other is held, 
and the bearing is not turning. The most common 
cause of ball denting is improper installation proce- 
dures.* Pressure on the outer race to force the bearing 
onto a shaft will cause ball denting. Of course, press- 
ing on the inner race to force the bearing into a hous- 
ing will have the same effect. 

Although this is not so common, ball denting can 
be caused by high load in the radial direction. Another 
cause is vibration while the bearing is stationary. This 
is called false brinelling because the loads which pro- 
duce the dents are not high. False brinelling most com- 
monly occurs when a machine is in transit. It can also 
happen if the vibration of an operating machine or 
shaft is transmitted to one that is not running. False 
brinelling, Fig. 11, can be told from ball denting, 
despite the similarity, because polishing lines on the 
race will be worn away by false brinelling. 

Other sources of damage are mistreatment, Fig. 12, 
and electric currents. Passage of electrical current 
through a bearing will cause pitting of rolling ele- 
ments and races. The pitting is the result of small arcs 
which burn away some of the metal. The pits cause 
noise. Sometimes the pits are large enough to be seen, 
Fig. 13a. High magnification is needed to see some, 
Fig. 136, 13c. 

Other causes of bearing failures are undersized 
shafts or oversized housings. Either of these will allow 
the mating bearing ring to spin. This causes heat, 
smearing, and rubbing cracks. All of these may lead 
to early failure. aes 


*W. J. Schimbke—“Oil vs. Grease,’ POWER TRANS.- 
MISSION DESIGN, January 1959, pp. 63-65. 


““Mount Bearings Carefully—Stop Failures,’ POWER 
TRANSMISION DESIGN, April 1960, pp. 40-42. 
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“CHAIN LUBE” 


GOES ON LIKE OIL—STAYS LIKE GREASE 


LUBRICATES 


e@ ROLLERS 

e BUSHINGS 
e@ BEARINGS ‘ 
INSIDE & OUT ® s WILL NOT: 
® e DRIP 

e FLY OFF 


e@ DRY OUT 


IT’S WATERPROOF. THE PERFECT LU- 
BRICANT FOR ALL CHAIN SIZES. ASSURES 
LONG, TROUBLE-FREE PERFORMANCE— 
LOWER MAINTENANCE COSTS. COMBATS 
RUST AND MOISTURE. 


THE McGLAUGHLIN OIL CO. 


3750 E. Livingston Ave. Columbus 13. Ohie 


FREE SAMPLE CAN SENT WHEN REQUESTED ON 
COMPANY STATIONARY 








Couplings for Power Transmission 


Actual 


Gear-Grip...)> 


The most revolutionary 
Flexible Coupling Design 
Development in a century! 


Dyna-Line 


eee designed 


5R 


Sorter = 


Now available for subfractional, ; 
P Coupling 


fractional and integral 


Ability of rubber Flex-Elements to float be- 
tween captive end fittings distributing load 
similar to universal joint action. 


Load Ranges—1/12 H.P. through 30 H.P. 
Shaft Sizes—'/s through 17. 


Specified exact length to design require- 
ments per series. 


Prevention of end thrust among many other 
design advancements.* 


' 
The finest flexible cou- 
pling in single unit con- 
r fractional 


@ Len varied 
to _~- speci- 
fications in 
each series. 

4k 3R 

True Flexibility and Torsional 
Resilience for quiet, load-plus 
power transmission without ex- 
treme deflection or twist. 


@ Load ranges—1/15 to 12 H.P. 
@ Shaft sizes—3/16"" to %"'. 


@ Lowest O.D. for highest torque 
capacity. 


Write for Catalogs and Technical Bulletins. 


DEPT. PT-960 


GUARDIAN PRODUCTS CORP. .2:ss: 28255033 
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New products being shown at the. . 


Production Engineering Show 


To get complete information on these products, 
use the Reader Service Cards bound into this issue. 


Adjustable speed drive 
Called the Allispede Drive, it pro- 


vides infinitely adjustable speed over 
a wide range through the mechanical 
interaction of adjustable diameter 
discs and a ribbed belt. An ac in- 
duction motor supplies the power. 


Speeds as low as 1 rpm and as high 
as 10,000 rpm are available by a 
combination of the drive with an in- 
tegral gearhead. Speed ranges up to 
8:1. The drive can be supplied with 
a drip-proof, totally enclosed or ex- 
plosion-proof motor or can be mod- 
ified electrically or mechanically for 
special requirements. Construction is 
cast iron. 

Louis Allis Co., Milwaukee, Wis., 
Booths 127, 129 
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Absolute level machinery mount 


This mount maintains level within 
0.0005 in. per foot of length, regard- 
less of load, with a repeatability of 
better than 1/10 of 1%. Named the 
Serva-Levl Mount, it’s basically a 
pneumatic servo-mechanism that 


supporting plate and increases or 
decreases air pressure inside the 
mount to compensate. A damping 
orifice in the pneumatic system stops 
abrupt changes. Units may be op- 
erated individually or slaved to a 
single intelligence source. Operating 
from a standard air supply, the mount 
is installed by sliding it under the 
support points of the equipment. 
Since the mounted equipment is 
cushioned on air, it also isolates vi- 
bration and shock. 

Barry Controls, Inc., Watertown, 
Mass., Booths 387, 389 


senses variations in the load on the 
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| Available NOW... 


FROM A NEW, RELIABLE SOURCE 


WALDRON Series “M” 
Couplings 


ROLLER 
CHAINS 


SIEMA 


4 
... KNOWN THROUGHOUT THE WORLD FOR 
DURABLE, EFFICIENT SERVICE 


SIEMAG ROLLER CHAINS—in both COTTERED and RIVETED 
types—are available promptly from Unitech Products, Inc. 


The new Series M couplings—with nylon gears and steel sleeves—need 
no lubrication. Equipped with Taper-Lock bushings—each coupling size 
can accommodate a range of shaft sizes. For instance, the 162M, now 
available, will take shafts from 2" to 1%’ with proper size Taper-Lock 
bushings, and up to 2” without the bushings. Hubs are machined from 
bar stock and the one piece sleeve is made of steel. This design means 
a smaller, light weight coupling that is easier to install and maintain 
and yet can transmit the necessary power. Size 162, Series M gear 
couplings can be used for continuous operation up to 5000 rpm at 


torques up to approximately 2000 inch pounds. 
UNITECH Vive Soe 


WRITE FOR CATALOG 
mal 
ip) 
) Rouplingy 
we Se 
50 CHURCH STREET 7 


WALDRON-HARTIG DIVISION etends Chadians tn . 
MIDLAND-ROSS CORPORATION 
SOX 793, NeW BRUNSWICK, Wi. J. SIEMAG FEINMECHANISCHE WERKE GMBH 


ISERFELD/SIEG, GERMANY 
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Pitches range from ¥%” to 22”... obtainable in single 
and multiple widths ... special types to meet special needs. 


All Siemag Roller Chains are manufactured to ASA Standards, easily 
enabling their use in new equipment or as highly suitable replace- 
ments. For complete information on the delivery and advantageous 


price of these high-quality chains, write, wire, or phone today. 


WOrth 4-3365 


WALDRON 








Cooler motors 


A line of open drip-proof motors, 
from 1 to 600 hp are designed for 
cooler operation by using vents in 
the terminal box and end bells. In- 


ternal deflectors shield the vents 
against vermin and debris. Other fea- 
tures include pre-loaded ball bear- 
ings at both ends, aluminum rotors 
mounted on steel shafts and electron- 
ically balanced, and a terminal box 
that can be rotated to 4 positions. 

Brook Motor Corp., Chicago, IIl., 
Booths 601, 603 
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Electronic ac load monitor 


The device monitors motor torque 
and will respond to actual power 
demands instead of current demands 
only. It will detect motor load chang- 
es as small as a fraction of 1%. 
Named TorqueTrol, it uses a phase 
discriminator to monitor current, 
voltage and power factor of induc- 
tion motors. This gives an accurate 
signal proportional to actual power 
or load on the motor which in turn 
controls a heavy duty machine tool 
relay. A built-in timer can be pro- 
vided to bypass motor starting, when 
high power is needed. The timer can 
also be used to prevent triggering 
of the output relay on momentary 
overloads. 

Clark Controller Co., Cleveland, 
Ohio, Booths 137, 139 
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Numerical control system 


Control has two sections—data proc- 
essing and response mechanism. The 
first section establishes an analogue 
signal proportional to the machine 
motion by tape command, decade 
switch input or punched card. The 
response mechanism responds in pro- 
portion to the analogue signal out- 
put of the data processing section. 
This response section is basically a 
simple 60 cycle ac closed servo loop 
having a linear feedback potentiom- 
eter, geared to the machine motion. 
It transmits a feedback signal pro- 
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DU* DRY 
BEARINGS 


Solve Another 
Problem 


“Our 909 Variable-Speed Trans- 
mission is a high-torque, ball-disc 
friction drive? which utilizes two 
clusters of steel balls for the trans- 
fer elements instead of the more 
conventional single-ball config- 
uration. Many bearing materials 
were tested before a satisfactory 
cluster cage assembly was 
evolved. The successful design in- 
corporated DU bushings which 
are partially swaged around each 
ball for increased bearing area. In 
addition to an extremely low co- 
efficient of friction, the bushings 
transfer heat away from critical 
areas much more efficiently than 
other materials tested. Problems 
concerning wear, and tolerance of 
foreign particles have virtually 
disappeared.” 


R. E. Brown 


Vice President—Engineering 
GENISCO, INC, 


DU metal is an ideal bearing ma- 
terial for many applications. It 
withstands much higher veloci- 
ties, runs much cooler at lower 
speeds than other unlubricated 
bearings ... has a compressive 
strength of 51,000 p.s.i. DU 
metal is applied without the 
need for temperature-limiting 
adhesives . . . will withstand 
from —328°F to +536°F. 


Oo CHK 


Apply DU dry bearings to appli- 
ances, automobiles, aircraft, 
farm and industrial machinery, 
office equipment. Standard 
bushings and thrust washers 
available for 14” to 2” shafts; 
strip available for special fabri- 
cation. Write for engineering 
catalog DU-458. Special Prod- 
ucts Dept., Garlock Inc., P.O. 
Box 612, Camden 1, New Jersey. 


*Trademark, Glacier nts 
Metal Company Ltd. pit bs ta 
tManufactured under I 
license agreement from ‘ 
W.S. Rovverol, 

University of California 

at Berkely 


Service Card 
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SIMPLIFY YOUR 
RIGHT ANGLE POWER 
TRANSMISSION 


PROBLEMS... 


YOUR DESIGN DESERVES THE CROWN GEAR “PACKAGE”: 
e Totally enclosed Aluminum Alloy Housing 
@ 316 Stainless Steel Shafts * Double Sealed Ball 
Bearings ¢ Hardened Steel, Spiral Bevel Gears 
e Choice of 4 or 5 Mounting Positions ¢ Ratings 
from \4, through 2 H.P. ¢ 1:1 or 2:1 Ratio optional 


Contact your local distributor or 
write direct for new catalog .. . 


¥ CROWN GEAR 
oe 320 PARK AVE., WORCESTER 10, MASS. 
A Division of Harrington & Richardson, Inc. 
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Standard, from stock, or 


Custom-Made 
to Your “Specs” 
at Low Cost. 


DIE-CUT 
ROLLER 
CHAIN 
Sprockets 





76 Standard Sizes, for A.S.A. No's 35, 40 and 41 chains, in stock 


for immediate delivery. 


Also hub types, special holes, ring types and others in- 
cluding sprockets to your own “specs” can be furnished 
quickly in small lots or production runs. 


Dayton Rogers’ short run stamping “know-how”, the 
result of 35 years experience, keeps costs down. 


Save with die-cut sprockets made by the 
Dayton Rogers method. 


Write for complete details and representative 
costs or submit requirements for quotation. 


DAYTON ROGERS 
Masupe (ce TOY 4 se ae 


Minneapolis 7Z, Minnesota 
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AIDO 
ROLLER 








CHAIN 


Precision manufactured to 
American Standard Specifica- 
tions by Japan’s largest and 
oldest chain manufacturer. 


Large nationally known Ameri- 


; P ee ee La ='@ 
= soca ila sin a 


DAIDO CHAIN COSTS 
LESS FOR GUARANTEED 
TOP PERFORMANCE 


Write For Complete Catalog, 
Specifications and Samples: 


DAIDO 





can companies are now using 
DAIDO CHAIN in their products 
with tremendous success and are 
reducing their costs. Top flight 
distributors with known reputa- 
tions for selling high quality 
products are supplying and rec- 
ommending to users DAIDO 
CHAIN at money saving prices. 














CORPORATION 


NEW YORK OFFICE 
220 Church St., New York 13, N. Y. 
Telephone: BEekman 3-6720 
Cable Address: DAIDOCORPO NEWYORK 


CHICAGO OFFICE 
327 South LaSalle St., Chicago 4, Ill. 
Telephone: WAbash 2-6857 
Cable Address: DAIDOCORPO CHICAGO 
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SHOW PRODUCTS continued 


portional to position of this motion 
from a fixed reference point. The 
motor gear drive actuator is a multi- 
speed system. High speed provides 
rapid traverse by a motor driving 
through a conventional gear train. 
Lower speeds direct the machine mo- 
tion to final positioning which is ob- 
tained by use of a special electro- 
mechanical micrometer system. A 
notable feature is the use of modular 
units which can be changed by a 
plant technician. 

Diehl Mfg. Co., Somervile, N. J., 
Booths 136, 138 
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High speed ball bearings 

Special and high-precision ball bear- 
ings are designed for high speed and 
critical applications such as machine 


tools, are available in many types and 

sizes. Capacities, tolerances contact 

angle and retainer designs are in- 

tended to meet all bearing problems. 
Fafnir Bearing Co., New Britain, 

Conn., Booth 217 
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Outdoor motors, 
submersible motors 


A weather protected induction motor 
drive (to be shown with F-M single 
stage air compressor, with speed in- 
creasing gear) is NEMA II class, 
rated for 600 hp at 1800 rpm. It’s in- 
tended for use in completely unpro- 
tected outdoor installations. Also on 
show will be a submersible pump mo- 
tor for deep well turbine pumps 
is water lubricated and 
signed to “live” in water; and several 
small polyphase motors with normal 
radial-air-gap construction suitable 
for machine tools. 

Fairbanks, Morse & Co., Electrical 
Div., Freeport, Ill., Booths 350, 352 
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Dual torque locking device 


Called Rev-Lok, it features two op- 


posing sets of full complement sprags 
which completely block the possibil- 
ity of reverse torque feedback to the 
input shaft. It works both clockwise 
and counter-clockwise to drive, over- 
run, position and backstop. Other 
exhibits will include high perform- 
ance over-running clutches, hold- 
back clutches, high speed backstop- 
ping assembly complete with oil res- 
ervoir, and a line of all-metal cen- 
trifugal clutches. 
Formsprag Co., 
Booths 323, 325 
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Mich., 


Warren, 


Swing-out power assembly 

Special design feature of the Vari- 
Power shown is that it swings out of 
its installation for inspection and 
maintenance. Assembly includes high 


inertia axial air-gap motor, magnetic 
clutch brake coupling, and integral 
clutched shaft for mounting belt 
pulleys, gears, sprockets etc. It pro- 
vides variable dwell time, emergency 
stop, interlock and overload protec- 
tion for start-stop machinery. A con- 
tinuously running motor gives a fly- 
wheel effect to meet sudden high 
power demands and to bring the ma- 
chine to top speed instantly. The 
clutch-brake provides variable cycle 
time and emergency stop braking. 
Clutch can also be regulated by rhe- 
ostats for overload protection. The 
Vari-Power line includes motors 
ranging from 14 hp to 3 hp with 
clutch sizes from 4 in. in diameter 
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PsWalelial-is 


CUT RIGHT... 


NOT 
“CUT RATE” 


Sprockets that are not cut right can cut 
chain life by as much as 50% to 75%. 
For smoothest action...for maximum 
service life of both chain and sprockets, 
cut-tooth sprockets must be made to 
precise tolerances. Rex Cut-Tooth 
Sprockets are made to exact tolerances 
to fit precisely with the chain for longest 
life of both chain and sprockets. For 
more data, mail the coupon. 


CUT-TOOTH SPROCKETS 


r CHAIN Belt Company 40 
4734 W. Greenfield Ave., Milwaukee 1, Wis. 


| (In Canada: CHAIN Belt (Canada) Ltd., 
| 1181 Sheppard Ave. East, Toronto, Ontario.) 
| C0 Send me Catalog No. 610. 

| 0 Have a Rex Man call. 
| 


° 
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smaller 
stronger 
simpler 


smaller 


Sier-Bath has done away with undesirable weight 
and inertia by eliminating flanges... reducing 
size as much as 40 percent and cutting weight to 
half that of flanged types. Such savings in size 
mean considerably lower cost! 


stronger 


More horsepower can be transmitted through the 
one-piece sleeve of the Sier-Bath Coupling than 
through flanges and bolts. Precision made 
smaller gear teeth offer better load distribution 
No steel castings are used on Sier-Bath couplings! 


i [ 
There are only seven parts to the Sier-Bath coup- 
ling. It can be assembled or dis-assembled in 
seconds. Sier-Bath Couplings won't ‘’freeze-up’ 
in corrosive service, even after years of use 


Simplicity in design means lower cost to you 


Send for Sier-Bath general Catalog C-5 


and « Bulletin N-1l- on Nyflex Couplings 


Sier-Bath 


GEAR AND PUMP CO., INC. 
FLEXIBLE COUPLING DIVISION 
ember &.G.M.A 9252 HUDSON BLVD., NORTH BERGEN, N. J. 


Founded 1905 
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A ‘MUST’ 
WHEREVER 
SHIMS ARE USED 











| NAME 





PLASTIC SHIMS 


THE COLOR TELLS THE THICKNESS 


Artus Plastic Shims are real time 

savers in production and mainte- 

nance. They're used by many of 

America’s best known industrial 
Write for this sospererens because they’re more 

efficient, more convenient, always 
handy COLOR =| available. 


CHART, today! Custom shapes to your specifications. 


Write for Samples and Literature 
or Mail Blueprint for Test Sample. 


He ARTUS coneons 


201 South Dean St. - Englewood, New Jersey 
LOwell 7-0900 


formerly INDUSTRIAL PRODUCTS SUPPLIERS 


Industry’s 


NEWEST 
Production 
TOOL 


AMOLYKOTE 
| G 


LUBRICANT 
@ ALMOST 100% SAFETY AGAINST GALLING 


AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 





@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 

MARGIN OF SUPERIORITY OF MOLYKOTE G 
Write for your free sample of MOLYKOTE G LUBRICANT 
today. We will also send you a copy of our new Bulletin 
126 which gives complete deta THE ALPHA MOLYKOTE 
CORPORATION, 65 Harvard Avenue, Stamford, Conn 
Phone Fireside 8.3724. Plants in Stamford, Conn., 
Munich, Germany and Strasbourg, France 


| THE ALPHA-MOLYKOTE CORP 


65 Harvard Ave., Stamford, Conn 


_ Please send me a free sample of your MOLYKOTE G 


Lubricant 





COMPANY 





ADDRESS. 
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SHOW PRODUCTS continued 


to 8.25 in. Standard reducers for use 
with the assembly come with ratios 
from 15:1 to 40:1 for loads to 8200 
in. lb. It can be flange or foot 
mounted or coupled directly to a re- 
ducer shaft vertically, horizontally or 
any position in between. 

Ferguson Machine Corp., St. Louis, 
Mo., Booths 246, 248 
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Stroboscopic tachometer 


A new version of the Strobotac tach- 
ometer (Type 1531-A) features a 
fundamental speed range of 110 to 
25,000 rpm. By use of extremely 
short flashes (1 to 6 microseconds) , 
high-speed motion of rotating and 
reciprocating machine parts can be 
“frozen”. No mechanical contact is 
needed with the machine being meas- 
ured, no power is absorbed, so that 
the machine’s operation is not af- 
fected. A specially developed Stro- 
botron lamp produces the high in- 
tensity flashes, with peaks of 0.21, 
1.2 and 4.2 millioncandlepower for 
three ranges; high (4000 to 25,000), 
medium (670 to 4170), and low (110 
to 690). Single flash rate peak is 7 
millioncandlepower. Speeds of up to 
250,000 revolutions per minute can be 
measured by using flashing rates that 
are submultiples of the speed to be 
measured, The entire assembly, pack- 
aged in a flip-tilt case, can be car- 
ried by a leather neck-strap. 

General Radio Co., West Concord, 
Mass., Booth 609 
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Variable speed transmissions 


A new transmission called the Ratio 
Divider provides infinite adjustment 
between input and output shaft 
speeds and maintains the set ratio 
even though input speeds may vary 
from zero to maximum. It may be 
driven from either end. A new type 
of internal spring loading is used to 
maintain the ratio in spite of load 
variation. Also featured will be cut- 
away transmissions showing a new 
linear cam control which offers lin- 
earity of output speed with crank 
adjustment, varying air pressure, or 
electrical signal. 

Graham Transmissions, Inc., Me- 


nomonee Falls, Wis., Booth 303 
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Needle roller bearings 
The Camrol, Cagerol, Guiderol and 
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Multirol series of needle roller bear- 
ings will be on show, offering a com- 
plete line to fit all heavy-duty ap- 
plications. Typical original equip- 
ment that uses these lines of bear- 
ings will be displayed and also spe- 
cial bearings and their applications. 

McGill Mfg. Co., Inc., Valparaiso, 
Ind., Booth 213 
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Hydraulic hand pump 


Designed for use with the new OTC 
2 and 4-ton capacity single cylinder 
rams recently introduced, these com- 
pact hydraulic hand pumps develop 
a full 8,650 psi. Length is 14 5/16 


in. with an oil capacity of 13.5 cubic 
inches. Piston area is .110 square 
in., diameter is 34 in. and stroke 
9/16 in., displacing .0621 cubic inch- 
es. Hose outlet is tapped 14 in. NPT. 

Owatonna Tool Co., Owatonna, 


Minn., Booth 435 
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Tolerance ring 


The Star tolerance ring is a corru- 
gated open ring made of hardened 
steel. It serves as a wedging shim 
between a shaft and its mating part 
or to fix any round member in its 
mating hole without the need of in- 
terference fits or keys. Comes in 6 
sizes with maximum shaft diameters 
from .250 to .750 in., bore diameters 
from .283 to .822 in. and bore depth 
from .635 to 1.080 in., with wide 
tolerances due to its elasticity. The 
ring is a German patent and will be 
produced under licence. 

Roller Bearing Co. of America, 
West Trenton, N. J., Booth 117 
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Bearings and ball screws 


Recirculating anti-friction Tycho- 
way bearings and Super-Cision ball 
screws will be demonstrated as prod- 
ucts for supporting machine compo- 
nents moving in a straight line, and 
positioning them with a minimum 
of mechanical force. Used together, 
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PREMIUM CHAIN 


.--_NO EXTRA COST /7 


~~. 


Rex Roller Chains are designed to give 
you longest possible wear life. For 
example, as shown above, all standard 
roller chains have oil holes in the bush- 
ings to assure easy penetration of life- 
adding lubricant to the important pin- 
bushing contact area...a vital factor, 
particularly on high-speed drives. You 
get many more cycles of wear life...a 
PLUS VALUE premium chain at no 
extra cost. For complete information, 
mail the coupon. 


ROLLER CHAINS 


CHAIN Belt Company 

4/94 W. Greenfield Ave. 

Milwaukee 1, Wis. 

(In Canada: CHAIN Belt (Canada) Ltd., 
1181 Sheppard Ave. East, Toronto, Ontario.) 


(0 Send me my copy of Bulletin 5725. 
(0 Have a Rex Man call. 
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to MIGHTY CRAWLERS 


Both are driven by Rockford Spring-Loaded Clutches. 


These versatile power-links drive many vehicles 
of all types and sizes. Torque loads range 

from 50 to 2,530 ft. lbs.! Sizes vary 

from the compact 6” clutch to the 

powerful 16” double plate unit. 

Positive, full-motion driving 

power with smooth starts and 

controllability is yours with 

Rockford Clutches. Write today 


for illustrated brochure. SPRING-LOADED 


ROCKFORD CLUTCH 


ROCKFORD CLUTCHES 


ROCKFORD CLUTCH DIVISION BORG-WARNER 


133! EIGHTEENTH AVE. Root Sales . 
org-Warner International 
ROCKFORD, ILLINOIS |Riaidiammaill) 36 So. Wabash, Chicago, Ill. 
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SHOW PRODUCTS continued 


TWIN NUT DESIGN HAS 
VERNIER PRELOAD ADJUSTMENT 
FOR ELIMINATING BACKLASH 


they help make linear motions ac- 
curate and _ repeatable. The ball 
screw features a twin nut design that 
has vernier preload adjustment for 
eliminating backlash. 

Scully-Jones and Co., Chicago, Ill.. 
Booths 229, 231 
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Air/hydraulic brake system 

This system uses an industrial hy- 
draulically-applied brake, worked by 
an air operated hydraulic power 
cluster that multiplies system air 
pressure to a much higher hydraulic 
brake pressure. Designed as a safety 


brake for inrunning rolls on rubber 
mills and calenders, it is set by de- 
energizing a solenoid air valve by a 
safety switch. Air pressure is trans- 
mitted to the power unit, causing 
pressure to build up in the hydraulic 
circuit which applies the brake. The 
brake control is equipped with pres- 
sure sensitive switches which stop the 
drive motor unless there is sufficient 
air pressure in the control for a 
number of fail-safe stops. Brake will 
also set if electric power is cut-off. 

Wagner Electric Corp., St. Louis, 
Mo.,Booth 260 
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AC induction motors 

The following lines of motors will 
be on show: standard horizontal mo- 
tors from 14 to 250 hp; vertical Hol- 
loshaft motors from 1 to 1000 hp; 
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Detachable 
chain 


Pintle 
chain 
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in malleable chains and 





attachments ? 








Special Attack inosct with Deg 


Moline makes “‘specials’’ for OEMs 


Take advantage of two new Moline serv- 
ices which can help you solve design 
problems. 


First...send for the new, comprehen- 
sive Moline Conveyor Chain Manual and 
Design Engineer’s Handbook which shows 
all types and sizes of standard chains and 
lists dozens of attachment combinations 
with details on application and perform- 
ance. Everything is included to help you 
“spark” new ideas for improving and 
modernizing your equipment. 


service 


Second...ask for Moline’s special design 
to help you when there is no 
“standard” chain or attachment to meet 
your job requirements. Moline field engi- 
neers will be glad to work with you to 
develop exactly the right chain and at- 
tachment combination to meet yourOEM 
service needs. 

Write today for the new Moline Man- 
ual and Handbook or call for a Moline 
field engineer now to help on your design 
problem. There’s no obligation! 


Moline Chains 


MOLINE MALLEABLE IRON COMPANY 
St. Charles, Illinois 
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SPECIFY THOMAS 
FLEXIBLE COUPLINGS 


Like a THIEF in the NIGHT 
an inferior coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and 
costly shut-downs. 
ublesome maintenance 
poms and down time 
are eliminated when you 
specify Thomas *All-Metal 
Flexible Couplings to pro- 
tect your equipment and 
extend the life of your 
machines. 


IGNMENT 
NDER LOAD and MISAL | 
“re THOMAS FLEXIBLE COUPLINGS 
offer all these advantages: 
@ Freedom from Backlash 
@ Torsional Rigidity © Free End Float 


i i ith 
th Continuous Drive with 
. Spaeal Rotational Velocity 





© Visual Inspection while in Operation 
@ Original Balance for Life 


@ Unaffected by High or low 
Temperatures 


@ No Lubrication @ No Wearing Parts 
@ No Maintenance 


Write for our New Engineering Catalog 60 
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SHOW PRODUCTS continued 


Synchrogear motors—single, double 
and triple reduction, from 1% to 75 
hp; and Varidrive variable speed 
motors from 14 to 75 hp. All these 
will be exhibited with Uniclosed, to- 
tally enclosed and explosion-proof 
construction. The Shaftmount Syn- 
chrogear gear reducer, covering 1 
to 40 hp, and controlled speed sys- 
tems using Varidyne and Varitrol 
will also be shown. 

U. S. Electrical Motors, Chicago, 
Ill., Booths 159, 161 
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Stepless variable speed drives 


The new “400 Series” of fractional 
hp drives features a built-in safety 
disconnect for the output shaft when 
load exceeds torque rating; shaft is 


reconnected when torque is reduced 
to correct rating. Other improvements 
include speed control with positive 
high and low stops worked by a 
standard lever; new case housing 
with larger surface for better heat 
dissipation and increased porting for 
air intake. Drives available with or 
without motor, reverse and gearhead. 

Zero-Max Co., Minneapolis, Minn.., 
Booth 250 
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All the preceding prod- 
ucts can be seen at the 
Production Engineering 
Show, Sept. 6-16, Navy 
Pier, Chicago. Our regu- 
lar New Products depart- 
ment starts on page 60. 
For complete informa- 
tion on any item, con- 
tinue to use your Reader 
Service Card. 











WOOD’S POWER 
TRANSMISSION 
PRODUCT NEWS 


NEW, NON-FREEZING VARIABLE 

Wood’s new “SVS” stationary control, variable 
speed drive has positive locking collars and other, 
patented features which eliminate freezing, assure 
easy speed change. No lubrication is required. Uses 
standard v-belts and stock companion sheaves. 
Write for Bulletin 6102. 
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NEW, TREMENDOUS SAVINGS 
Wood's new Ultra-V Drives handle up to 3 times 
more horsepower than conventional v-belt drives 
in a given space . . . reduce overall drive dimensions 
as much as 50%... cut weight up to 25% and costs 
up to 30%. Write for Bulletin 9102. 
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Wood's Timing Belt Drives provide positive, slip- 
free action. Belts are all muscle. No high initial ten- 
sion, tension devices or lubrication needed. Drives 
are light weight, compact . . . quiet and clean. Wide 
load and speed range. Equipped with famous Sure- 
Grip Bushings. Write for Bulletin 2100. 
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MP/360B 


T. B. WOOD’S SONS 
COMPANY 


CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE * CHICAGO 
CLEVELAND + DALLAS 
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$33 SPENT 


$1,500 SAVED! 


Virginia Mills, Swepsonville, N. C. manufacturer of 
upholstery materials, bought the Sure-Flex Coupling 
for its readily recognized, vibration-absorption, no- 
maintenance, no-lubrication features. They didn’t count 
upon one of the “plus features” of this No. 10, $33 
coupling to save them $1500 and six weeks downtime. 
It happened like this... 


A wing nut, used to lock the carrier of yarn into a dye 
vat, worked loose, passed a strainer and into the dye 
pump. Damage amounted to $1500. Six weeks of ex- 
pensive downtime were required to replace the pump, 
which was driven by a 75 horsepower motor through a 
flexible coupling. 


Shortly after installing a Sure-Flex Coupling, another 


nut passed into a dye pump. The coupling wound up 
so tightly that the flexible member jumped out of the 
flanges, disconnecting the pump from the motor. In- 
spection showed no damage. The pump and the cou- 
pling were put back into service, the latter with its 
original flexible sleeve. Virginia Mills is now standard- 
izing on Sure-Flex Couplings. 


This “safety factor” is just one of many bonus features 
that you get with Sure-Flex Couplings. More impor- 
tant are its 4-way flexing action which absorbs all types 
and combinations of misalignment, and from 5 to 15 
times more shock and vibration than other leading 
flexible couplings, its lack of wear and its simple, 
trouble-free design. And the cost is low. Get the com- 
plete story. 


write for bulletin 5103 


T. B. WOOD’S SONS COMPANY «+ CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE * CHICAGO «+ CLEVELAND «+ DALLAS 


SF/160 
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BrabD FOOTE 
(EXO! 


eee-FOR A WORLD AT WORK 
SUPERIOR TESTING METHODS 


give you gears cut to maximum accuracy and precision 


“@Theodolite 

+ accurate to within 

0°-0’-0.2”" of are 

> being used to check 

| indexing of 154” 
gear shaper 


4 Special 154” 
gear shaper re- 
worked by BRAD 
FOOTE for cutting 
precision gearing 


4 Actual graph of index wheel accuracy readings in seconds of arc 
at each 3° (rotation) interval 


BRAD FOOTE's constant striving for higher 
quality leaves nothing to chance. Con- 
stant checking of all gear-cutting 
machines assures all gears are cut accu- 
rately to the closest possible tolerances. 

Here a BRAD FOOTE inspector uses a 
Theodolite to verify the accuracy of 
the worm wheel of a large 154” gear 
shaper. This instrument is capable of 
readings accurate to within 0°-0’-0.2” 
of arc between adjacent readings. 

It is through such painstaking attention 
to every detail of manufacture... from 


blanks to finished precision gears... 
that BRAD FOOTE maintains a rigid stand- 
ard of excellence which is recognized 
throughout industry. 


ORDER FROM BRAD FOOTE 


Your order for BRAD FOOTE Gears will be 
processed by an experienced organiza- 
tion of gear specialists and produced on 
the most extensive and versatile facilities 
available. Maximum performance and 
your complete satisfaction are assured 
because no one shares our responsibility. 


OTHER SPECIALIZED BRAD FOOTE INSPECTION FACILITIES 
FOR TESTING: Involute « Lead « Tooth Spacing « Red Line 
Dial Bridge Gage « Metalography Laboratory 


Send for new Bulletin #101 
Find out what BRAD FOOTE’s 
two generations of gear building 
experience can do for YOU. 


Brap Foote GEAR il 


1313 South Cic South Cicero Avenue « Cicero 50, Illinois « Bishop 2-1070 « Olympic 2-7700 
subsidiary + PITTSBURGH GEAR COMPANY, Neville island - Pittsburgh 25, Pa., Phone: SPauiding 1-4600 
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NEW PRODUCTS 


Controllable fluid coupling 


The VariDraulic drive is a control- 
lable hydrostatic fluid coupling. It 
can be varied in torque and speed to 
suit the load while the power source 
is operating at a constant speed. Re- 


sult is flexible, shock-free speed con- 
trol between power and work load. 
Each coupling is self contained (no 
external plumbing) and comes in a 
wide range of sizes, standard pack- 
ages, or with special shafts, housings 
or controls to suit specific needs. 
Hydraulics Inc., Parsons, Kansas. 
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Solid film lubricant 


Containing molybdenum disulfide, it’s 
applied by dipping, spraying or 
brushing and air dries to a hard and 
durable film on most types of metal 
surface. Friction coefficient is low 
over a wide range of pressures, tem- 
peratures and surface speeds. Bond- 
ing is unaffected by humidity. Can 
also be used as an anti-rust coating. 

Hohman Plating & Mfg., Co., Inc., 
Dayton, Ohio. 
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Spiral bevel reducers 


A line of spiral bevel speed reducers 
has a right angle shaft arrangement 
which makes it possible to place the 


POWER TRANSMISSION DESIGN 





| 


Copyright 1960. 
& Diamond Chain Company, Inc, 
, 
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aa OW .. Select 


flexible couplings by SHAFT SIZES 


new 
shaft-rated 


™ 


COUPLINGS 
give you 
»lower cost 


»' bearing and shaft 
protection 


quick, 
easy selection and 
installation 


*Hi-Cap means HIGH CAPACITY 


All working parts are heat treated steel, and 
hardened to provide greater resistance 
to wear, longer service life. 


@ DIAMOND 

Hi-Cap couplings are , 
available in Finished-Bore 

and Taper-Lock to accom- 

modate any shaft diameter 
combination from %" to 6%". 

New Hi-Cap Bulletin No. 1060-C 
gives construction details, specifica- 


‘tions and prices. WriTe Topay! 


DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 


Dept. 718, 402 Kentucky Ave., Indianapolis 7, indiana 
Offices and Distributors in Ail Principal Cities 


ee ay . gl 
i - 
’ - 
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© Tne trademark Hi-Cap is the property 
of Diamond Chain Company, Ing 
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INVO MASTER SPUR GEARS 


ULTRA-HIGH PRECISION 


Service Card 















































= ___.. FUNK UNITS 
Immediate delivery from stock Saqilmmmeagone ASSURE SMOOTH 
@ .0002 Maximum Composite Error a. | 4 POWER SHIFTING 


° . On this Getman Scoot-Crete ore carrier, a FUNK Revers-O- 
20 Pitch and Finer Matic® Drive installation delivers smooth, instant power 


shifting — forward and reverse — with just one foot pedal. 
141/2° and 20° Pressure Angles And a FUNK TORQUE CONVERTER automatically adjusts 


power to speed and load requirements, eliminates wheel 
Hardened and Ground Tool Steel spinning. 
Just one example of how FUNK MODULAR POWER UNITS 


may be combined — in an unlimited number of arrangements 
INWO SPLINE, BING, | iceruwe tap wore your over 


Let FUNK help solve your power transmission problem. 


P O. BOX HAZEL PARK, MICH. Box 577-G, 
Coffeyville, 
PHONE Slocum 7-8840 SEND FOR STOCK LIST Kansas 














NEW LOW COST 
STEEL PINTLE 
CHAIN 


Locke “600” Series Steel Pintle Chain 
is designed for industrial and agricultural 
applications where cost, 
adverse operating conditions, 
low maintenance requirements 
or use with cast sprockets 


are governing factors. The new chain is produced to exceptionally 


close dimensions and pitch uniformity from high 
tensile, heat treated steel. A number of attach- 
ment links are available for use in conveyor 
applications. 


Low costs result from automatic forming and 
assembly methods. If your application has cost 
limitations which prohibit use of roller or malle- 
able pintle chain, write now for information on 
Locke “600” Series Steel Pintle Chain — avail- 
able on request in Catalog 60, 


@D LOCKE sree cua company 


1244 SABINE STREET, HUNTINGTON, INDIANA 
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PRODUCTS continued 


prime mover alongside the driven 
equipment, freeing more floor space. 
The efficiency of spiral bevel gears 
also often makes it possible to reduce 
the size of motor, controls and other 
accessories. Energy loss for a single 
reduction spiral bevel reducer is 
about 2%, for double reduction 3% 
and for triple reduction 3%. 

Hewitt-Robbins, Inc., Stamford, 
Conn. 
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Pin type bearing 

A double cup bearing has a hollow 
pin inside the housing which fits in 
a large counter-sunk hole in the cup 
OD and prevents the cup from turn- 
ing in its housing. Designed for ma- 


omy 


NTNU 


chines where loose cup fits in float- 
ing positions are required, the pin 
type bearing is interchangeable with 
conventional double cup bearings of 
the same dimensions. Lubricant is 
directed to the center of the bearing 
by using the hollow pin. 

Timken Roller Bearing Co., Can- 
ton, Ohio. 
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Chain lubricant 
Thin-as-water liquid lubricant creeps 
and travels into spots where ordinary 
oil will not enter. Exposure to air 
solidifies it. It protects chain at high 
and low speeds; resists heat, mois- 
ture, shock and corrosion; unaffected 
by hot water, salt air and extreme 
temperatures. Trial sample on _ re- 
quest. 

McGlaughlin Oil Co., Columbus, 
Ohio. 
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Variable speed drive 

Drive combines standard variable- 
speed pulley, belt and adjustable 
motor base with a standard shaft- 
mounted or horizontal base-mounted 
Opti-mounted helical geared reducer. 
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different 
motorized 
speed reducers 


available from stock 





Yes! 956 different combinations of Perfection Motorized 
Worm Gear Speed Reducers are available for immediate 
delivery, from stock. Ratios range from 5 to 1 to 60 to 1, 
in capacities from 1/6 H.P. to 5 H.P. 

er no ze Reducers may 
with motor or 


used with a 


pactness, rigidity 
and adaptability. Through the use of 
standard NEMA face mounted mo- 
tors, complete interchangeability be- 
tween motors is provided. Motor 
maintenance is possible without dis- 
turbing the drive and reducer. Motor 
assembly is fast and positive with no 
alignment problems. 


Write for your free copy of our new 28 page catalog oe 
containing illustrations, charts and tables to help you choose 

the right Reducer for your particular application. Ask for 

Bulletin No. M-140. 


Licensed under Pat. 2,868,031 


AMERICAN STOCK GEAR DIVISION 


PERFECTION GEAR COMPANY, HARVEY, ILLINOIS 
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PRODUCTS continued 


Driven shaft speeds in various 3:1 
infinitely variable speed ranges be- 
tween 431 and 24 rpm. For use with 
%4, 1, 114, 2 and 3 hp motors. 
Boston Gear Works, Quincy, Mass. 
Circle No. 223 on Reader Service Card 


Large sheave bushing 


The largest sheave bushing ever pro- 
duced by the company, it’s rated to 
transmit more than 2 million in. lb 
of torque. Made to fit a 42 in. OD 
pulley, the bushing (Size U) has a 
15 in. bore and weighs about 500 lbs. 
Shown with it is a 1 in. bore bush- 
ing (indicated by arrow) that weighs 


just under 1 lb. Both bushings are 


of a quick detachable design for easy 
replacement. 

Fort Worth Steel & Machinery Co., 
Fort Worth, Texas. 
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Pillow block bearings 
The EDX series of narrow width 


bearings have housings of ductile 
material, are designed for light and 
medium duty service. An eccentric 


locking collar secures the inner bear- 
ing ring to the shaft, and is locked by 
a set screw. Design features an im- 
proved lip-type seal, made of rubber 
impregnated between metal 
shields, that remains in positive con- 


fabric 


tact with the inner bearing ring re- 
gardless of shaft misalignment. Fac- 
tory-applied lubricant lasts the life 


of the bearing. Available in a wide 
range of shaft sizes from 14 to 1-3/16 
in. A companion flange type series is 
also produced. 

Hoover Ball and Bearing Co., Ann 
Arbor, Mich. 
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Tiny precision gearheads 


Said to be the industry’s smallest 
servomotor gearhead (right), it 


“= 


weighs a few grams and measures */ 
in. long by \% in. in diameter. It can 
produce step-up or step-down ratios 
of from 10:1 to 2,025:1, and is ma- 
chined to closer tolerances than watch 
gears. 

Bowmar Instrument Corp., Fort 
Wayne, Ind. 


Circle No. 226 on Reader Service Card 


Mr. W. C. Guenst, Jr. of Master Etching Company, Wyncote, Pa. says: 


“General Electric's Polydyne Drive 
Adds Three Important Sales Features 
To Our Product’ Accurate speed control, wide speed 


range and fast speed-changing capabilities mean time savings and better 


printing plates for users of Master Etching Machine Company’s powderless etcher. 


These features, along with compact size, low 
maintenance and operating simplicity, have made 
Polydyne drives the EXCLUSIVE choice of 
Master Etching Company for the mechanical 
adjustable speed drive on their model M-32 etcher. 

With Polydyne drives you can get a wide range 
of process speeds and adapt machine speed to meet 
requirements of different operations with fewer 
machines—straight from a-c power. 

Why not investigate the advantages of using a 
Polydyne drive on your equipment? Polydyne 


drives are available from 4 to 25 hp with output 
speeds from 4200 to 5 rpm in a wide variety of 
configurations and enclosures. 

For more information, contact your G-E Ap- 
paratus Sales Office or Distributor, or write for 
Bulletin GEA-6806, Section 854-04, General Elec- 
tric Co., Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @QELECTRIC 
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LITERATURE on drives and components 


To get free copies of the following literature, 
use the Reader Service Cards bound into this issue. 


FLEXIBLE COUPLINGS . are 
shaft-rated so that only the diameters 
of the shafts to be coupled are needed 
when selecting the correct coupling. 
Working parts are heat-treated high 
tensile steel, with a choice of 1155 
shaft diameter combinations. Six-page 
brochure explains construction de- 
tails and gives complete specifications 
and prices. Diamond Chain Co., 
Indianapolis, Ind. 
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MECHANICAL SEALS ... 8-page 
Bulletin AD-150 outlines temperature, 
pressure, shaft speed and other op- 
erating information necessary when 
selecting mechanical sealing devices. 
Includes 2 tables, one listing sizes 
and the other detailing construction, 
of various seals and standard or op- 
tional features available. Garlock Inc., 
Palmyra, N. Y. 
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GRINDING MILL DRIVE... called 
the Twinducer uses two synchronous 
motors on the mill side of the drive 
to replace the conventional trunnion 
drive and reduce drive space by 50%. 
Electrical load distribution is through 
an angular rotor shift of one motor. 
Leaflet 07B9607 has all the details. 
Allis Chalmers Mfg. Co., Milwaukee, 
Wis. 
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SMALL AC MOTORS... are de- 
signed for quiet running in fans, 
appliances etc. Bulletin 445 lists con- 
struction features, ratings and dimen- 
sions of 32 models which include a 
choice of 4 frame sizes, 3 types of 
mounting, 3 pole speeds and 4 types 
of motor design. Sixteen hp ratings 
available between 1/100 and 1/3 hp. 
Robbins & Myers, Inc., Springfield, 
Ohio. 
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is This 
YOUR : 
Problem? Sass 





SN 


You have one engine. But it must 


power TWO work loads one at 


constont speed variable 
If that’s the problem, our VARI-DRAULIC 


DRIVE may be your onswer 


one 


It is posi 
tively and infinitely variable in torque 
and speed. Unmatched as oa flexible 
shock-free speed control between power 
source and work lood. Gears are posi 
tive, oil smooth. It hos solved the prob 


lem for major industries—it may be 


your solution 





———_— 


Write or phone for 
detailed information. 


OWES, Ine. 


18274 SOUTH BOULEVARD 
PARSONS, KANSAS 





ULI, 


a _ 


General Electric Offers a Complete Line 
of low-speed Drives 1/8 to 200 HP 


Select from G.E.’s PLUS LINE of 
compact mechanical power transmission 
equipment! A full range of ratings is 
available—many directly from stock. 


SS ee 


General Electric 
Polydyne Drive 





Compact, low maintenance General Electric Poly- 
dyne drive (insert) gives the Master Etching Ma- 
chine a wide speed range and accurate speed con- 
trol—features that build strong customer preference. 


Right-angle Shaft 
Gear Motor 


Integral-type 
Gear Motor 


Shaft-mounted 
Speed Reducer 


Footed Speed 
Reducer 


All-motor 
Gear Motor 


General Electric would like to help solve 

your specialty mechanical power trans- 

mission problems. 

For further information write: 

Mr. C. R. Andersen, Mgr. Product Planning, Gear 
Motor & Transmission Components Department, 845 
E. 25th Street, General Electric Co., Paterson, N. J. 
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Member of American Gear Manufacturers’ Association 


GENERAL @@ ELECTRIC 





specialists 
in 
clutch 
design! 


you should call for 
'y Specialize: dathesively in the design and 
“of clutches 
pision-huilt, standard automatic clutches (with - 
eet al action); or from over 5,000 ce 
Riri you will find the right clutch for your job. G 
. 44 a Mercury engineer; he will helpaygiieachieve a be 
inished product mF a depenc 


A Oia tL! 


CLUTCHES 


MERCURY CLUTCH DIVISION 
‘ / Products 


1261 CAMDEN AVE. S. W., CANTON 6, OHIO 


of Auton ari Nhe 


Inc 
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«From among their complete 
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WHAT'S YOUR PROBLEM ? 


Is it any of the following? 


Diminishing output due to a progressive drop in rpm 
Too much down-time because of the need for frequent 
adjustment due to belt stretch 

Excessive maintenance time and expense 

Poor belt and bearing life. 

A drive in an inaccessible or isolated location 

A high-ratio short-center drive. 


MOUNTING THE MOTOR ON AN “AUTOMATIC” BASE MAY 
PROVE TO BE A SIMPLE AND ECONOMICAL SOLUTION 


Motor mounting position and direction of pulley rotation 
ere immaterial. 


a“ 
Stock Sizes 


Ve to 125 HP. eo, 
tor NEMA frames ; eS 
56 through 505 


and 445-U An, 7 
= ‘ 


a 


Larger Sizes 
for motors 

up to 500 HP. 
Plalemaelameile) dela 
having one or 
a Temelebaclereiae! 
bearings. 


AUTOMATIC MOTOR BASE CO. 
WINDSOR, N. J 


(ea sOUARID 


MOTION INDICATO 








ATO 
PROTECTS HINERY 
BY INDICA STOPPAGE 


DUE TO OVERLOADING 
OR MALFUNCTION wa 
A and B: On end return idlers, SS 


if conveyor should break, slow or stop. 
C: On boot pulley, signals slowdown, 
stoppage, slippage due to overload, 
boot pulley out of adjustment. Helps 
prevent fires. 

D: On screw conveyor, warns of slow- 
down due to overloading. Prevents 
damage. 

E: On rotary feeder, warns of slow- 
down; prevents plugging damage. 
Roto-Guards can be wired into inter- 
lock system; stoppage of one com- 
ponent automatically stops others; 
prevents damage. 


Write for Bulletin RG-21 
or call VAlley 2-6952 


z, 4270 








THE BIN-DICATOR CO. 
13946-E3 Kercheval « Detroit 15, Mich. 


We Sell Direct » Phone Orders Collect 
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LITERATURE continued 


MINIATURE BALL BEARINGS... 
have an inner ring whose width is 
increased by 1/64 in. on each side so 
that spacers and controlled shoulders 
on shafts can be eliminated. Avail- 
able in 88 standard types and sizes, 
with outer diameters from .1250 to 
.3970, the line includes open radial 
retainer types as well as flanged and 
shielded bearings. Data Sheet No. 
6007A gives complete dimensional 
and performance specifications. Mini- 
ature Precision Bearings, Inc., Keene, 
N. H. 
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SERVO ACTUATORS .... Series 
3069 and 3112 for use in aircraft are 
featured in data sheets 111-10 and 
111-13. Description includes engi- 
neering data, installation 
and typical performance curves. Lear, 


Inc., Grand Rapids, Mich. 
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drawing 


DC CONTACTORS AND RELAYS 
Bulletin GEA-6621A has 32 
pages on contactors and relays for 
all de industrial control. Includes il- 
lustrations, layout and schematic dia- 
grams and specifications. A new de- 
sign approach permits the customer 
to reduce inventory by assembling 
building block components. General 
Electric Co., Schenectady, N. Y. 
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DIFFERENTIAL REDUCERS 

in the new “HM” Series offer a ratio 
range of 1.1:1 to 50,000:1. Catalog 
No. HM 60 has 16 pages of engineer- 
ing data, mounting information, serv- 
ice factors, horsepower, torque and 
overhung load ratings for the seven 
horizontal motorized models in this 
series. Winsmith, Inc., Springville. 
Be 
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DISC BRAKING EQUIPMENT... 
for a wide variety of industrial uses 
is the subject of 10-page facilities 
brochure. Reviews the principles and 
advantages of the disc brake system 
and illustrates many applications. A 
back-cover contains data 
sheets for requesting information on 
braking problems. Goodyear Tire & 
Rubber Co., Aviation Products Div., 
Akron. Ohio. 
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FREE DISCHARGE VALVES ... 
including a new low head fabricated 
steel plate model, are highlighted in 
Bulletin 02B9206 which has 16 pages 
on power valves, turbine bypass, 
drainage and flood control types. 
Allis-Chalmers Mfg. Co. Milwaukee. 
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GEAR HONING .. . newest de- 
velopments and a new machine are 
described and illustrated in 4-page 
brochure. Discusses machine operat- 
ing details and a four-way honing 
feature. Specifications for both auto- 





WORLD 
WIDE 


DISTRIBUTION 


TULSA. 


WINCHES 


matic and semi-automatic machines. 
National Broach & Machine Co., De- 
troit, Mich. 
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FLEXIBLE COUPLING ... 
of 2 flanges of heat-treated aluminum 
alloy with steel drive pins molded in 
which are joined together by a lam- 
inated fabric and synthetic rubber 
disc. Four page bulletin covers di- 
mensions, rating capacity and selec- 
tion procedure. Van Gelder Mfg., 
Inc., Oakland, Calif. 
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consists 


DEPENDABILITY 
LONGER LIFE 
POWER APLENTY 


There’s a Tulsa Winch for all applications 
and they are always available through our in- 
ternational sales-service distributorships. Tulsa 
Winches are known around the globe for their 
extra quality, economy, and operating effi- 
ciency. Next time, buy Tulsa Winches — the 


best winch buy. 


TULSA PRODUCTS DIVISION 
VICKERS INCORPORATED 
Division of Sperry Rand Corporation 
731 E. First Street 
TULSA 20, OKLAHOMA 
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DO YOU HAVE THE PROPER 


CHAIN 
SELECTION 


FOR YOUR EQUIPMENT ? 


On tren re ne pct _ 


If there is a question in your mind about the correct size of 
chain to use for your particular installation, save time and 
money by consulting ACME Engineers at once. They will 
assist you in selecting the proper chain drive. In many in- 
stances, this depends on how much horsepower you want 
to transmit . . . the speed and size of your shaft . . . space 
limitations . . . hours of continuous operations, etc. 

These are problems on which our engineers can draw from 
their many years experience to give you the correct answers. 


Consult your nearest ACME Distributor or write our Engineering 
Department for the answer to your CHAINING PROBLEMS. 


t Chain 


Write Dept. 28-N 

for new 100-page 

illustrated technical 

catalog including new 

engineering section 

showing 36 methods of 

chain adjustments. MASSACHUSETTS 





COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS + DOUBLE PITCH 
CONVEYOR CHAINS + STAINLESS STEEL CHAINS + CABLE CHAINS - 
FLEXIBLE COUPLINGS + STANDARD AND SPECIAL ATTACHMENTS 
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NEW PACKAGED BEARINGS ... 
are said to combine the advantages 
of sleeve and ball bearings. Principal 
design feature is a reservoir of self- 
wicking lubricant which creates a 
hydrodynamic oil film between the 
inner race and the bushing. Four- 
page brochure, illustrated with 12 
charts and diagrams, gives working 
characteristics and tells how to com- 
pute life at various speeds and tem- 
peratures. Tann Bearing Co., Detroit, 
Mich. 
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PLASTIC STOCK SHAPES 

and molded and fabricated parts are 
the subject of 16-page catalog AD- 
177. Includes units made from Teflon, 
C.T.F.E., Delrin, Nylon and other 
resins. Outlines facilities for research 
and development in molding, extrud- 
ing and machining. Garlock Inc., 
Palmyra, N. Y. 
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RESILIENT MOUNTINGS  ... and 
products for the control of vibration 
shock and noise are covered in 8- 
page Bulletin No. 905. Details gen- 
eral design, performance data and 
applications for 22 product series. 
Lord Mfg. Co., Erie, Pa. 
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ADJUSTABLE SPEED DRIVES ... 
use modular design for greater flex- 
ibility. Bulletin S1-351-460 describes 
Series 35, Size 1 for drives up to 1/3 
hp; Bulletin SL-352-560 covers Series 
35, Size 2 for drives to 3/4 hp. Both 
contain complete specifications, con- 
struction details and operating infor- 
mation, with sketches of system varia- 
tions. Cleveland Machine Controls, 
Inc., Cleveland, Ohio. 
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DRAFTING TEMPLATES ... . for 
tracing standard right-angle gear 
drives into new product designs are 
available free. There’s one template 
for each power rating in the 1/3, 1, 
and 2-14 hp models and separate 
plan and end views for the 5 hp rat- 
ing. Ratings are shown in full, half 
and quarter sizes for scaling to blue- 
prints. Write to: S. Banaski, Mar- 
keting Dept., Airborne Accessories 
Corp., 1414 Chestnut Ave., Hillsde 
5 x. i. 
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Cedarapids Super Commander 
Portable Crushing and Screening 
Plant, built by Iowa Manufactur- 
ing Company, Cedar Rapids, 
Iowa, produces up to 500 tons per 
hour of crushed and screened 
material in four different product 
sizes. 


This high capacity V-Belt Drive handles 


60% more power in 30% less space! 


Higher Capacity of Gates Super HC V-Belt Drives 
solves complex product-development problem! 


In developing a larger crusher, requiring more 
horsepower, Iowa Manufacturing Company was faced 
with the problem of transmitting 400 hp from a 
higher-speed engine in a space that had been just 
enough for conventional V-belts carrying 250 hp. 

At the higher speeds, centrifugal force made it 
impossible to go to larger sheave diameters to accom- 
modate larger belt sections. A wider span of belts was 
ruled out by Highway Department requirements, 


which restricted overall machine width to eight feet. 

Iowa Manufacturing’s designers solved their pri- 
mary problem of transmitting 60% more horsepower 
with new Gates Super HC V-Belts. 

Because Super HC V-Belts have smaller cross sec- 
tion, use narrower and lighter-weight sheaves, pack 
higher hp capacity in a smaller ‘package’ than con- 
ventional V-belts, designers also succeeded in reducing 
drive weight, width and height —a decided bonus in 
equipment that must be moved frequently both on 
and off the highway. 


Nation-Wide Engineering Service 


Your nearby Gates Representative can show you 
how to reduce drive weight, space and cost with Super 
HC V-Belt Drives. With Super HC, sheave diameters 
can be reduced 30% to 50%, drive space up to 50%, 
and drive weight 20% or even more. 


Ask your Gates Representative for your free copy 


of “The Modern Way to Design Multiple V-Belt Drives,” 


or write to The Gates Rubber Company Sales Division, 
Inc., Denver, Colorado. 


The Gates Rubber Company, Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ontario 


va 


Y-< 


La 
— ees World's Largest Maker of V-Belts 


: 


Gates Super @2 V-Belt Drives :2:i2 222 
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MANY FAST’S HAVE BEEN 





WORKING LONGER THAN YOU 


It’s a fact. There are plenty of 
cases where Fast’s Couplings 
have been in service 20 to 40 
years. And some of our more 
enthusiastic engineers say a 
Fast’s should last forever if it’s 
properly applied, installed and 
lubricated. Whatever opinion 
you accept, you can bet Fast’s 
Couplings will give you the 
same smooth-running, low- 
maintenance, long-lived per- 


FAST'S COUPLINGS ‘4 


formance that makes them the 
choice of more equipment 
manufacturers than any other 
gear-type coupling. 


For example, Fast’s Coupling 
No. 1347, shipped in July, 1922, 
is still in service—and the cus- 
tomer is just ordering his first 
spare coupling 38 years later. 
Koppers Company, Inc., 909 
Scott Street, Baltimore 3, Md. 


oS. 


Engineered Products Sold with Service 








MANHEIM VARIABLE 
‘SPEED BELT 


Now Outdates Wood Block 
and Variable Speed V-Belts 


MVS Belt replaces enclosed drive belts without 


LITERATURE continued 


VARIABLE SPEED TRANSMIS- 
SION .. . uses the variable pitch 
pulley principle for stepless speed 
changes up to an 8:1 ratio. An ad- 
justing wheel changes pitch diameters 
by changing the belt tension. Spec 
sheet gives details. Teeco Transmis- 
sion Co., Beaverton, Oregon. 
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CUPMOUNTS .... protect equip- 
ment against shock and vibration and 
ensure smoother performance. Bulle- 
tin 59-04-10 gives dimensions, load 
ratings and construction details for 
the Series 4000. Barry Controls Inc., 
Watertown, Mass. 
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FLUID POWER EQUIPMENT... 
is used to solve varied engineering 
problems described in Fluid Power 
News No. 13. Applications include 
seagoing dredger winches, paper ma- 
chine drives, packaging machines, 
and the rudder controls on a giant 
ore carrier. Oilgear Co., Milwaukee, 
Wis. 
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DOUBLE 
CHAIN LIFE! 


_ 
Install ‘Nh 
. 
te xz 
Automatic I 
CHAIN ff 


F, 
Ol LERS |, 


Here’s the low-cost answer to chain breakdowns caused 
yd link-wear, stretch, corrosion and friction. OIL-RITE 
Chain Oilers feed oil by gravity through solenoid _ and 
sight feed valve to brush which rides the chain. Sole- 
noid starts and aa with driving motor,making opera- 
tion automatic, oiling only when chain moves. Dro 
feeding adjustable. 9 oz. — 1 gal. in capacity wit 
brushes to suit your chains. 


disassembly. Its patented design sets a new 
standard in V-to-V drives because it is adjustable 
and is installed in minutes instead of hours. Uni- 
form thickness and width guarantee constant 
power delivery with no cross-sectional distortion. 
Available in 26 widths from 114” thru 5”. 


Write Today For Complete Information GIVE YOUR PLANT ‘© Many styles of Electro and Manual Chain 


ALL THESE BENEFITS! Oilers available. Write for Free Bulletin. 


®@ Safe, sure chain i o = 

MANHEIM — .::-... Oil-Rite 
®@ Reduce chain wear 

CORPORATION 


MANUFACTURING & 
BELTING COMPANY 2329 WALDO BOULEVARD 
Manheim 9, Penna. . MANITOWOC, WISCONSIN 
OM. M. &B. Co. 1958 
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@ Eliminate costly 
hand oiling 


@ Cleaner, less 
hazordous floors 
Oil Cups * Dispensers * Oiling Systems * Valves © Oil Gages * Chain Oilers 
Circle No. 61 on Reader Service Card 
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SHOW PRODUCTS 


start on page 50 circle no. 


Adjustable speed drive 
Louis Allis Co. 

Absolute level machinery mount . 
Barry Controls, Inc. 

Cooler motors 
Brook Motor Corp. 

Electronic ac load monitor 
Clark Controller Co. 

Numerical control system 
Diehl Mfg. Co. 

High speed ball bearings 
Fafnir Bearing Co. 

Outdoor motors, submersible 

motors 
Fairbanks, Morse & Co., 
Electrical Div. 

Dual torque locking device 
Formsprag Co. 

Swing-out power assembly 
Ferguson Machine Corp. 

Stroboscopic tachometer 
General Radio Co. 

Variable speed transmissions ... . 
Graham Transmissions, Inc. 

Needle roller bearings 
McGill Mfg. Co., Inc. 

Hydraulic hand pump 
Owatonna Tool Co. 

Tolerance ring 
Roller Bearing Co. of America 


Bearings and ball screws 
Scully-Jones & Co. 

Air/hydraulic brake system 
Wagner Electric Corp. 

AC induction motors 
U. S. Electrical Motors 

Stepless variable speed drives ... . 
Zero-Max Co. 


NEW PRODUCTS 


start on page 60 circle no. 


Controllable fluid coupling 218 
Hydraulics, Inc. 

Solid film lubricant 219 
Hohman Plating & Mfg. Co. 

Spiral bevel reducers 220 
Hewitt-Robbins, Inc. 

Pin type bearing 221 
Timken Roller Bearing Co. 

Chain lubricant 222 
McGlaughlin Oil Co. 

Variable speed drive 223 
Boston Gear Works 

Large sheave bushing 224 
Fort Worth Steel & Machinery Co. 

Pillow block bearings 225 
Hoover Ball & Bearing Co. 

Tiny precision gearheads 226 
Bowmar Instrument Corp. 


LITERATURE 
start on page 65 circle no. 


Flexible couplings 
Diamond Chain Co. 


Make Your Choice Of Clutch While Your 


You can have your machine equipped with either our Over-Center 
Friction Clutch (left) or our Air-Operated Clutch (right). Each 
has its advantages depending on the use of the equipment. These 
clutches come in a wide range of sizes and with gear tooth or 
Flex-Disc. All are high quality, dependable clutches having low 
power losses, low upkeep, and long life. Readily adjustable for 
lining wear. Send for bulletins 5009 (Over-Center), 5011 (Air- 
Operated), or 5012 briefing our entire line of industrial clutches. 


INDUSTRIAL CLUTCH CORP. 


Waukesha Wisconsin 
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Mechanical seals ..............301 
Garlock Inc. 
Grinding mill drive 
Allis Chalmers Mfg. Co. 
Small ac motors 
Robbins & Myers, Inc. 
Miniature ball bearings ........304 
Miniature Precision Bearings, Inc. 
Servo actuators 
Lear, Inc. 
DC contactors and relays ......306 
General Electric Co. 
Differential reducers ..........307 
Winsmith, Inc. 
Dise braking equipment 
Goodyear Tire & Rubber Co., 
Aviation Products Div. 
Free discharge valves 
Allis Chalmers Mfg. Co. 
Gear honing 
National Broach & Machine Co. 
Flexible coupling 
Van Gelder Mfg., Inc. 
New packaged bearings 
Tann Bearing Co., Div. of Tann Corp. 
Plastic stock shapes 
Garlock Ine. 
Resilient mountings 
Lord Mfg. Co. 
Adjustable speed drives ........31 
Cleveland Machine Controls, Inc. 
Variable speed transmission ... .316 
Teeco Transmission Co. 
Cupmounts 
Barry Controls, Inc. 
Fluid power equipment 
Oilgear Co. 


FLEXIBLE SHAFTING OFFERS 
Equipment Is In The Design Stage... NEW FREEDOM OF DESIGN 





Before the innovation of Flexible Shaft- 
ing, it was necessary to transmit power 
from a drive unit to its driven unit by 
means of a solid shaft which utilized ex- 
pensive and cumbrous gearing. Today 
the Flexible Shaft alone provides a 
means of transferring this power from 
one unit to another by going around, 
over, and under obstacles. This allows 
you more space in your design, and 
eliminates the age old problem of having 
to have perfect alignment of the shaft 
and its drive or driven unit in order 
to make a connection. Flexible Shafts 
are simply curved towards the unit and 
connected by means of a ferrule, or an 
end fitting. If you have any application, 
now or in the future, which will require 
control from remote places, you owe it 
to yourself to write F. W. Stewart Cor- 
poration, 4311 Ravenswood Ave., Chicago 
13, Illinois, for complete information on 
Circle Ess Flexible Shafting. 
Circle No. 66 on Reader Service Card 
POWER TRANSMISSION DESIGN 





4p 
2 
mjd 
Sees 
® 
ON 
Sem 
Li. 
p 
3 
> 
mjd 
<x 
Y) 
ned 
© 
48) 
LL. 


in 


ised 


ils about products described or advert 


if you want deta 


d that corresponds with 


le the number on the car 
the number under each advertisement or product description. 


is issue, circ 


th 


POWER TRANSMISSION DESIGN 


September 1960, 


= 


-_eoweneoevs w 


ADVERTISEMENTS 


61 


62 
63 
64 


73 
74 
75 
76 
7 
78 
79 
80 
8! 
82 


85 
8&6 
87 
88 
89 
90 
9! 
92 
93 


September 1960, 


9 
2 
26 
> 
2 
28 
2 
30 


$0 
51 
52 
53 
54 
55 
56 
$7 
58 
59 
60 


62 
63 


we hh fe 


8 


74 
7$ 
76 
77 
78 
79 


&% 
87 
68 
89 
90 
91 
92 
93 
94 
95 
% 


Circle item numbers for additional information about 


products described and advertised in this issue 


97 109 12) 
122 
73 
124 
125 


> he RD AD 
~=— o 


am Ww 


Card Invalid Without Company Mome — Type or Print 


NAME 
TITLE — 


COMPANY 


Do not use after 


Circle item numbers for additional informat 


products described and advertised in this issue 


ADVERTISEMENTS | Card Involid Without Company Mome — Type or Print 
1 13 $ 37 4 61 73 8S 97 #WOP 121 +133 145 


98 110 122 
” mn 12 
100 1412 
113 
14 


NEW PRODUCTS 


134 146 NAME ___ 
135 147 
136 148 
137 COMPANY 


TITLE 


RODUCT MFG 





NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAID BY: Reader Service Department 


POWER TRANSMISSION DESIGN 
812 Huron Road 
Cleveland 15, Ohio 


NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAID BY: Reader Service Department 


POWER TRANSMISSION DESIGN 
812 Huron Road 
Cleveland 15, Ohio 


. FIRST CLASS 
PERMIT No. 68066 
CLEVELAND, OHIO 














FIRST CLASS 
PERMIT No. 8066 
CLEVELAND, OHIO 











Facts at 

your 
fingertips 

The most modern Reader 
Service Department in the 
publishing industry, staffed 
and trained to help readers. 
Automatic equipment proc- 
esses your requests and 
shoots them on for fulfill- 
ment within hours after 
receipt. The materials you 
want get to you — fast. 


These cards are your tickets to 
this prompt service. Use them 
to secure details about any 
item in this issue that has a 
key number, For instance: 


ADVERTISEMENTS — a show- 
case of the latest in compon- 
ents, equipment & techniques. 


NEW PRODUCTS — brief de- 
scriptions of significant new 
products and materials. 


PRODUCT APPLICATIONS ~— 
brief reports on successful ap- 
plications of recently devel- 
oped products and materials. 


NEW LITERATURE — offerings 
of new catalogs, data books, 
price lists, and other valuable 
reference materia!. 
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Do you like to pay the added cost for special 
bearings? Of course not. It doesn’t make 
sense. 

But using low-cost Johnson Bronze 
standard stock bearings does make sense 
—especially when you consider that these 
bearings will meet your tolerance require- 
ments and allow maximum freedom of de- 
sign. Johnson standard stock bearings have 
the quality of special bearings, but the tooling 
and machining costs are eliminated. You 
profit from the savings. 


More than 900 stock sizes of these plain, whole bear- 
ings in 214 different ID-OD combinations and 21 lengths 
are yours to choose from. They can be supplied also with 
slots, oil grooves or holes at slight additional cost. 

Save money .. . save time with Johnson standard 
stock bearings. They make sense. Get in touch with 
your Johnson distributor today for fast service. 


See how much can be saved on a typical special order 
by using Johnson Bronze Standard Stock Bearings 





10 Bearings Ac x 7% x 1 


Operations Required 
Special Bearings Johnson GP Bearings 








Rough Bore Yes No 





Finish Broach Yes No 





Rough O.D. Yes 





Semi-Finish O.D. Yes 





Cut Length Yes 


Chamfer O.D., 1.D. 
on two ends 


Grind Yes 





Yes 








Stamp 





Total Cost 





Delivery Date 

















Johnson Bronze Company 


New Castle, Pa. 
West Coast Plant: Oakland 8, Calif. 


GRAPHITED GENERAL PURPOSE UNIVERSAL BRONZE BARS POWDER METALLURGY ELECTRIC MOTOR (EM) 
over 175 sizes over 900 sizes over 400 sizes over 400 sizes over 350 sizes 
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“T know you're trying to say something, but I’m not sure what it is...” 


Having something to say isn’t enough. You have to be able to get your 
message across. Same goes for writing. Readers won't struggle with writ- 
ing that is hard to understand. Sad to state, most technical magazines 


make readers work to get the meaning out of rambling writing. 


Not us. We developed Distilled Writing* to give readers more for their 
reading time. We cut the verbiage out of our copy, squeeze out the extra 
words, leave only the facts—but all of the facts. Articles are shorter, 


brisker, easier to read. And there are more of them in every issue. 


The message comes through to you in 
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Circulation 
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Distilled Writing is a registered service work of The Industrial Publishing Corporation 
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